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ABSTRACT 
 
 
 
 
 
An enterprise can acquire technology either through ‘making’ (the pursuit of new 
technology development through internal R&D) or ‘buying’ (acquisition from external 
sources).  This is known as the “make-or-buy” technology, “technology sourcing”, or 
“technology acquisition” problem and it is one of the most important issues 
confronting the management of any industrial organisation.  
 
There have been many studies and researches in the area of technology acquisition and 
many scholars have developed models that can be used as a guideline to choose an 
appropriate channel of acquisition. However, most of them are from the experiences of 
developed countries such as the U.S., U.K, Japan, Germany, and Sweden. Limited 
studies have been conducted in the developing countries. Therefore, research from the 
perspective of a developing country, which is Indonesia in this case, is beneficial in 
contributing to the current body of knowledge. 
  
This thesis presents technology acquisition practices in the Indonesian electronics 
industry. It involves a literature review and industry survey. A group of hypotheses 
were developed and tested using data from the industry survey. To collect the data, a 
survey questionnaire was developed and sent to electronics companies in Indonesia. 
The questionnaire contains a set of variables to be investigated based on the research 
objectives and research questions. 
 
Key characteristics from the survey results were analysed and evaluated using 
parametric, non-parametric statistics tests and correspondence analysis method.  
 
 
 
   xiii
Important findings from this work are: 
• Although internal technology development is the most significant acquisition 
channel, external technology acquisition will have a more dominant role in the 
future.  
• Both internal and external technology acquisitions are important for the long term 
core competency of a company. 
• Significant reasons for companies to acquire technology externally are to allocate 
limited resources more effectively; to reduce costs; to gain advanced know-how 
quickly; the incapability of in-house development to develop the new technology; 
and the pressure of global competition.  
• Significant problems in acquiring technology externally are dependence on the 
source of technology; transaction costs such as the costs to search, negotiate, 
execute and enforce the contract; how to organise, manage and implement a 
technology acquisition process, the need to adapt and fine tune the technology; and 
the technology may be overpriced.  
• There is no clear evidence that the cost of internal technology acquisition is higher 
than the cost of external technology acquisition, or vice versa. 
• Compare to internal technology development, external technology acquisition does 
not result in shorter time to market. 
• External technology acquisition creates dependence on the source of the 
technologies and for the Indonesian electronics companies most of the sources are 
overseas companies. 
 
A technology acquisition framework is proposed to assist the decision making process. 
The framework incorporates criteria that were found to be important for the Indonesian 
electronics companies, including the strategic importance of the technology, time 
pressure, availability of resources, and dependency on the source of technology. An 
example of the decision making process involved in the proposed framework is also 
presented. 
 
   xiv
 
CHAPTER 1 
 
INTRODUCTION 
 
 
 
 
 
1.1 RESEARCH BACKGROUND 
 
 
Technology has been widely recognised and accepted as a major driving force behind 
many industrial progresses and structural changes at the micro (organisational) and macro 
(national and international) levels; and it is one of the most important resources for an 
enterprise or a country to maintain a sustainable competitive advantage over its 
competitors. Steele (1989) argues that technology must play a central role in the strategic 
planning process of an enterprise with the following key outcomes: to keep present 
products healthy, to develop new products, and to provide significant advances in 
operating effectiveness which will raise the competitive capability of the enterprise to a 
new level. Therefore it is imperative for an enterprise to have the necessary technological 
capability and the technology strategy must include the acquisition of technology. 
 
An enterprise can acquire technology either through ‘making’ (the pursuit of new 
technology development through internal R&D) or ‘buying’ (acquisition from external 
sources).  This is known as the “make-or-buy” technology, “technology sourcing”, or 
“technology acquisition” problem and it is one of the most important issues confronting 
the management of any industrial organisation. Zahra, Sisodia, and Das (1994) found that 
technology sourcing decision is an important and fundamental component of a firm’s 
technology strategy. A firm can use internal sources, external sources or combination of 
both to pursue its competitive strategy. However, Goodman and Lawless (1994) argue that 
the need to acquire technology creates basic tensions between the desire to use the best 
technology, which is often found outside the enterprise, and the desire for control which is 
weakened by reliance on outside sources. 
   1
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In the past, most firms relied heavily on internal development of technology and internal 
innovative capabilities or acquired those technologies and innovative capabilities through 
merger and acquisition (Jones, Lanctot & Teegen, 2001). When the technology is 
considered strategic for the competitive advantage of the firm and constitutes the core 
competencies, most scholars argue that internal development is still the most important 
means of acquiring technology (Narula, 2001; Burgelman, Christensen & Wheelwright, 
2004; Nagarajan & Mitchell, 1998). Surveys of the world’s largest R&D performers in 
North America (including Canada), Western Europe and Japan also concluded that internal 
development is the primary source of technology acquisition (Roberts & Berry, 1995; 
Roberts, 2001). 
 
However, firms are finding that it is impossible to internally develop all the technologies; 
in many cases they must acquire technology from external sources (Stock & Tatikonda, 
2004). Kakabadse and Kakabadse (2005) even argue that greater priority is likely for the 
external sourcing of new technology and skills. This is also supported by van Rooij (2005) 
by concluding that companies do not develop all of their technology internally. Other 
studies and researchers also support the conclusion that external technology acquisition, 
i.e. buying technology, will have greater role in the future (Roberts, 2001; Tidd & 
Trewhella, 1997; Tidd, Bessant & Pavitt, 2001). 
 
Earlier study by Rubenstein (1994) found that to gain competitive advantage, there has 
been a growing blind rush toward acquiring technology from external sources. Chatterji 
(1996) found that demand as well as supply factors are fuelling the rising interest in 
external sources of technology, while Jonash (1996) argued that the basis of technological 
competition has shifted to the realm of outsourcing and partnering. In rushing to outsource, 
many enterprises have not considered the long-term impacts of their decisions on their 
own capabilities to innovate and keep their place in the market or carve out new ones. To 
date, there has been little emphasis given to finding out the actual extent to which 
‘making’ versus ‘buying’ technology plays on maintaining the long-term technological 
capabilities and technological competencies of an enterprise. Research in this area will 
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provide new insights and fill in the gaps of the current body of knowledge in the 
technology acquisition area. 
 
In the case of developing countries (less-developed countries), acquiring technology from 
developed countries is the major route of sourcing technology, especially when the 
research and development (R&D) capabilities are limited (Lin, 2003). The developing 
countries may use various modes such as licensing, joint venture, various type of 
collaborations or reverse engineering. However, most of the current research and studies 
were done in the developed countries, such as the U.S., Europe (U.K., Germany, and 
Sweden) and Japan; while only a few data are available regarding the current practices of 
“making” and “buying” technology from companies in the developing countries. A study 
of technology acquisition in the developing countries will fill in gaps of the body of 
knowledge and provide a framework for the management of the technology acquisition 
process from the perspective of companies in the developing countries. 
 
Hence, the focus of this research will be on finding new insights on current practices and 
long term effect of ‘making’ or ‘buying’ technology from a perspective of a developing 
country, in this case is Indonesia. 
  
 
1.2 OBJECTIVES OF THE RESEARCH 
 
 
Key objectives of this research are: 
 
• To review world literature on the issue of ‘making’ and ‘buying’ technology, 
including from developed and developing countries. 
• To conduct an industry survey in the Indonesian electronics sector to gain 
knowledge of the current technology acquisition practices from a perspective of a 
developing country. 
• To understand the dependency of an enterprise in a developing country to the 
source of technology, this is usually to companies in the developed nations.  
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• To determine the impacts of ‘buying’ technology to the core competencies and 
competitiveness of an enterprise in Indonesia.  
• To develop a technology acquisition framework for improving the Indonesian 
electronics companies competitive basis by incorporating world best practice, 
aimed at improving its sustainability and competitiveness.  
 
Since little work has been done so far in studying the technology acquisition process in the 
developing countries, most of the current body of knowledge is built upon the cases 
derived from developed countries. As currently Indonesia is rapidly moving toward 
industrialisation phase with more emphasis on manufacturing of electronics products, 
results from this work will provide some new ideas to assist manufacturers in the effort to 
develop relevant strategies and in infrastructure planning.  
 
 
1.3 METHODOLOGY 
  
 
The research methodology is based on the following: 
 
• Review of current literature to establish current practices in the ‘making’ and 
‘buying’ of technology; 
• Identification of research needs and strategies relevant to the research questions; 
• Perform industry survey; 
• Analysis and identification of important results from the survey; 
• Propose a new technology acquisition framework to meet the needs of the 
Indonesian electronics manufacturers. 
 
The literature review focuses on the current practices of ‘making’ and ‘buying’ technology 
from published materials, including surveys conducted by many researchers in the area of 
technology acquisition. The practices and applications in various industries and countries 
are also be investigated and analysed.  
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The industry survey was performed in the Indonesian electronics industry to collect data 
and information relating to the technology acquisition process. Companies targeted are 
mainly in Java and Batam islands. 
 
A set of hypotheses are formulated and tested; and finally based on recent knowledge, a 
new technology acquisition framework is proposed. 
 
 
1.4 SCOPE OF THIS RESEARCH 
  
The scope of the research is to investigate the current practices of technology acquisition 
process and to develop a technology acquisition framework for enterprises to improve the 
competitiveness of the Indonesian electronics industry by incorporating world’s best 
practice, taking into account factors such as time pressure, strategic importance of the 
technology, availability of internal resources, dependency on the source and impact of the 
technology acquisition channels. 
  
 
1.5 ORGANISATION OF THE THESIS 
 
 
The work in this thesis is presented as follows: 
 
• Chapter 1 introduction: background, objectives, research methodology, and scope 
of this research are presented 
• Chapter 2 contains a review of relevant literature regarding the ‘making’ or 
‘buying’ (acquisition) of technology; including the various sources of technology, 
reasons why companies must acquire technology externally; problems in external 
technology acquisition and issues of core competencies versus external technology 
acquisition.  
• Chapter 3 describes the research methodology in detail, including the hypotheses 
developed in this research and the data gathering methods. 
   5
Chapter 1 Introduction 
 
• Chapter 4 details the data regarding the Indonesian electronics sector and results of 
the survey questionnaire. 
• Chapter 5 contains analysis and evaluation of the data collected including the 
testing of the hypotheses.  
• Chapter 6 describes the development of the framework that will serve as a decision 
aid in the technology acquisition process. 
• Chapter 7 provides the conclusions from this research and recommendations for 
further research.  
 
The thesis is concluded by the presentation of the list of referred sources and appendices. 
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CHAPTER 2 
 
LITERATURE REVIEW 
 
 
 
 
2.1 INTRODUCTION 
 
A company must have access to one or more technologies to be able to develop and 
sustain a competitive advantage. Often this is followed by the need to develop the 
technologies further. Most companies, if not all, realise that the development of 
technology is risky and costly. Therefore, the decision to select which technologies 
should be developed in-house and what technologies should be outsourced must be   
made carefully and must ensure that it will sustain the competitive advantage of the 
company (Piachaud, 2005). 
  
An enterprise can acquire a technology either through internal or external source. This 
is known as the “making” or ‘‘buying” technology problem, or technology acquisition 
problem. While the “making” or internal development of technology has been the most 
common means of acquiring a technology, many firms have realised that their needs 
for technologies cannot be fulfilled solely by internal development, they must seek or 
acquire some of the technologies from outside source. In fact, many studies, in 
particular by Roberts (2001), have concluded that the role of ‘buying’ or external 
acquisition of technology will increase in the future.  
 
This chapter will survey the literature and previous research concerning the issue of 
“making” and “buying” technology and the various aspects of them. It is necessary as 
the discussions will give in-depth understanding in this area and to build theoretical 
foundations of this research. However, as this research deals with technology and the 
acquisition of technology, clarification of the working definitions of these terms will be 
given first, such as in the following paragraph. 
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In this research, the definition of technology follows the description given by Gaynor 
(1996, p.1.7) as his definition covers the wider understanding and definition of 
technology: 
 
“Technology includes more than machines, processes and inventions 
and can be described in different ways: 
• Technology is the means for accomplishing tasks – it includes 
whatever is needed to convert resources into products or services. 
• Technology includes the knowledge and resources that are required 
to achieve an objective. 
• Technology is the body of scientific and engineering knowledge 
which can be applied in the design of products and/or processes or 
in the search for new knowledge” 
 
It is important to note that the technology can be embodied in people, material, 
cognitive and physical processes, plant, equipment and tools (Burgelman, Christensen 
& Wheelwright, 2004). It also can be embodied in the institutions (firms) and social 
structures (Hobday, 1995). 
 
The working definition of technology acquisition is “Obtaining and adapting new 
technologies through know-how, hardware, software, design and manufacturing 
capability for improved performance and long term competitiveness” as given by 
Daim, & Kocaoglu (1997, p. 225). 
 
Another important thing that should be mentioned here is the interchangeability of the 
term “making” technology with “internal development”, “internal R&D” or “internal 
source”, while the term “buying” technology will be used interchangeably with the 
term “external source of technology” with its various modes.  
 
Thus, this chapter elaborates various channels of technology acquisition, including 
advantages and disadvantages of each channel, followed by the various reasons of why 
a company acquired its technology from outside source. The acquisition of technology 
is not a straight forward and trouble free process, therefore problems and obstacles that 
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may arise will be discussed. Finally, the impact of external technology acquisition on 
the core competencies of a firm will be discussed.  
 
2.2 INTERNAL SOURCING 
 
The internal sourcing mode is the pursuit of new technology needed by the 
organisation through internal development. This is mainly done by the Research and 
Development (R&D) and/or Engineering units of the organisation. Some other 
commonly used terms are in-house development, “making” technology or internal 
R&D.  
 
The decision whether a company will pursue this mode is largely determined by the 
capabilities of its internal R&D units. Internal R&D requires the presence of a strong 
technical workforce and strong financial backing (Khalil, 2000). It will take a great 
deal of time and substantial resources, involves the highest risk since it is difficult to 
anticipate the outcome but it gives the firms the greatest freedom (Dussauge, Hart, & 
Ramanantsoa, 1992).  
 
Contrary to this view, Capon and Glazer (1987) reported that internal development is 
cheaper than external acquisition. Perhaps their view can be explained by the 
transaction cost economics theory. This theory suggests that when a company makes a 
significant investment in specific assets in the context of environmental uncertainty 
and infrequent contracting opportunities, the costs of developing and enforcing market 
contracts become high. Thus, in these circumstances, vertical integration may be less 
costly than open market supply arrangements (Ruchala, 1997). Therefore efficiency is 
higher when such goods are exchanged internally (Williamson, 1975) and efficiency is 
highest in the case of internal technology sourcing (Hemmert, 2003).  
 
Despite these high costs and high risks, internal technology sourcing is still considered 
the most important source of technology for most of the companies for a number of 
reasons. It is very important for most of the company’s core technologies (Burgelman, 
Christensen & Wheelwright, 2004); it can be customised to the precise requirements 
(Lowe, 1995); and the tacit nature of innovation and the risks associated with the loss 
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of technological competitiveness still encourage a high level of in-house R&D activity 
(Narula, 2001). A study by Jones, Lanctot and Teegen (2001) found that firms with 
greater internal development resources are less inclined to source technology 
externally. 
 
Nagarajan and Mitchell (1998) argue that there are two main advantages of internal 
R&D. The first one is mitigating the risks of opportunistic behaviour and the second 
one is to build on tacit organisational routines. However, the strength of internal R&D 
is also its limitations. One of the limitations is that it is often costly and difficult to 
develop capabilities that are new to a firm’s existing internal R&D. From this 
perspective it will be most effective if the new capabilities being developed relate to 
the organization’s existing set of capabilities. But caution should be taken as keeping 
all R&D work in-house is likely to isolate and limit the firm (Buckley, 1998). Other 
advantages of internal development are: to gain expertise in a particular technology, to 
keep its technological thrust confidential and to avoid the not invented here (NIH) 
syndrome (Capon & Glazer, 1987).  
 
A survey of the world’s largest R&D performers in North America (including Canada), 
Western Europe and Japan in 1992 concluded that internal sources, whether it is 
central corporate research or internal R&D within the divisions are still the primary 
sources for technology acquisition (Roberts & Berry, 1995). A follow up study later in 
1999 still confirms this conclusion (Roberts, 2001; Edler, Meyer-Krahmer & Reger, 
2002). Daim and Kocaoglu (1997, 1998) in their study of the U.S. electronics industry 
found that in-house development is the most common technology acquisition channel 
used.  
 
In a broader sector, Ford & Saren (1996), in their study of seven industrial sectors 
involving 703 U.K. companies, found that internal R&D is the most common method 
for the acquisition of technology. Tidd and Trewhella (1997) also found similar result. 
Another study comparing the technology acquisition methods of large Japanese, U.S. 
and Swedish corporation supports the notion that internal R&D is the most important 
source of technology for those firms (Granstrand et al., 1992; Granstrand & Sjölander, 
1992). Studies in Singapore (Wong, 1998), South Korea (Cho & Yu, 2000) and China 
(Chen et al., 2000) also produce and confirm this result. 
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The importance of internal R&D in the technology acquisition channels is further 
stressed by many researchers. Welch and Nayak (1992) argue that emerging or growth 
technologies representing a source of competitive advantage should be maintained 
internally rather than outsourced. Chiesa and Barbeschi (1994) specifically indicate 
that internal R&D should be devoted to the core or to the competence-refreshing 
segment of knowledge (competence that contributes to the to the perceived customer 
value but not highly appropriable). Coombs (1996) postulates that technological 
capability is one important component of the core competencies and one of the 
responsibilities of R&D is to acquire, generate and husband the technological 
capabilities which are the important building blocks of core competencies. The use of 
transaction cost economics also supports the conclusion that outsourcing core 
competencies or strategic technologies may provide short run financial benefits but 
result in long term competitive losses (Ruchala, 1997). 
 
Table 2.1 below summarises various researchers’ view regarding the internal R&D 
development. 
 
Table 2.1 Researcher’s Views Regarding Internal R&D Development 
 
 
Researcher’s view 
 
 
Reference 
Require strong technical workforce and 
financial backing 
Khalil (2000) 
Require time and high risks Dussauge, Hart & Ramanantsoa (1992) 
Important for core competency Burgelman, Christensen & Wheelwright (2004) 
Coombs (1996) 
Chiesa & Barbeschi (1994) 
Ruchala (1997) 
Can be customised Lowe (1995) 
Mitigate the risk of opportunistic behaviour Nagarajan & Mitchell (1998) 
Gain expertise Capon & Glazer (1987) 
Avoid not invented here (NIH) syndrome Capon & Glazer (1987) 
Suitable for emerging or growing technology Welch & Nayak (1992) 
 
 
 
 
The most important channel of technology 
acquisition 
Roberts & Berry (1995) 
Roberts (2001) 
Edler, Meyer-Krahmer & Reger (2002) 
Daim & Kocaoglu (1997 & 1998) 
Ford & Sarens (1996) 
Tidd & Trewhella (1997) 
Granstrand et al. (1992) 
Granstrand & Sjolander (1992) 
Wong (1998) 
Cho & Yu (2000) 
Chen et al. (2000) 
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From the discussions, an important observation and conclusion can be made. Internal 
R&D is a very important channel in the technology acquisition process and should be 
used in the area of technology that represents the core competencies of a company. 
 
2.3 EXTERNAL TECHNOLOGY SOURCING 
 
The external sourcing mode is basically the acquisition of technology from outside 
sources. Other common terms are “buying” technology, technology outsourcing or 
external acquisition.  
 
Since the 1970 we have witnessed the increasing role of external technology. Many 
companies are now increasingly looking beyond traditional in-house research and 
development and exploring the possibility of accessing external technology on a 
national or world-wide basis (Handscombe & Norman, 1993). While internal sourcing 
of technology is necessary for most of the firm’s core technology but many of their 
important technologies are outside the firm’s technological capabilities and therefore 
they need to be sourced externally (Burgelman, Christensen & Wheelwright, 2004; 
Goodman & Lawless, 1994). Coburn (1999) and Narayanan (2001) confirm this by 
stating that companies cannot be self sufficient with regard to technology, they must 
augment the internal R&D with external sourcing of technology.  
 
Jonash (1996) also describes that the sources of competitiveness are changing from 
internal resource allocation to strategic sourcing and leverage. While, Tidd, Bessant 
and Pavitt (2001) cite that there is an increasing recognition that one company’s 
peripheral technologies are usually another’s core activities and that is it often makes 
sense to source such technologies externally, rather than incur the risks, costs and most 
important of all timescale associated with in-house development. 
 
The increasing role of external technology is also supported by the many studies 
conducted by researchers in the area of technology management. Roberts in 1999 
conducted a follow up study of his 1995 survey, and concluded that companies 
worldwide continue to shift toward acquiring more key technology from outside and 
the most important change in technology management over the past decade is the 
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relentless intensification of dependence on external sources of technology. There was a 
doubling of dependency on external sources of technology between 1995 and 1999 
(Roberts, 2001). Tidd and Trewhella (1997) also found that more than half of the 
companies studied believe that external technology development will assume even 
greater importance over time. Earlier studies of Japanese, US and Swedish firms found 
that there is an increasing importance of external technology acquisition through its 
various channels (Granstrand et al., 1992; Granstrand & Sjölander, 1992). Recent study 
by Cesaroni (2004) concluded that in chemical industries, a larger market for process 
technologies induces a substitute of internal development (R&D) with outsourcing. 
However, a study by Jones, Lanctot & Teegen (2001) found that external technology 
acquisition negatively impact the firm performance and it is not a panacea so careful 
considerations should be given before doing so. 
2.3.1 External Technology Acquisition Channels 
 
Based on a very extensive literature survey, the following elaborates the many 
channels of external technology acquisition. 
 
a) Licensing 
 
Licensing is one of the most important and widely used method of external 
technology acquisition. It is the acquisition, by contract, of product or process 
technology, designs, or marketing expertise. It may involve a fee, a royalty as a 
proportion of sales or a reciprocal flow of rights and knowledge, and the 
commitment to obligations by both parties to maintain the agreement over a 
specified period of time (Lowe & Taylor, 1998). Licensing allows companies to 
enter new markets faster without significant investment in research and 
development (Canez & Probert, 1999) and enables firms rapidly to establish 
positions in new technical areas, particularly in those which complement 
existing core skills (Tidd & Trewhella, 1997). Yoshikawa (2003) also argues 
that licensing is suitable when the time pressure is great. 
 
Some careful considerations should be taken when licensing-in technology. It is 
only viable and suited for technologies that can be easily unbundled (Tidd, 
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Bessant, Pavitt, 2001), mature (Steensma, 1996), and is specific to a firm’s 
need to add a technology aspect to an existing in-house capabilities (Boarini, 
1999). In addition, Ford and Saren (1996) argue that it is only appropriate in 
some clearly defined circumstances, should not be done as the panic reaction of 
a company which has failed to either plan or carry out its own internal 
development, and under the wrong circumstances can lead to the loss of main 
technological assets to other company. Abetti (1989) also warns that if 
technical progress and market growth are fast, the licensing-in solution may 
lead to acquisition of an obsolete technology. This is in contrast to findings by 
Steensma and Corley (2000). They found that licensing would give a positive 
sourcing performance when the technology is dynamic. 
 
Study by Kimzey and Kurokawa (2002) found that licensing has been the most 
important source of external technology in Japan but is declining, while it was 
less important in the U.S. but is growing. This is in contrast with the findings 
by Roberts (2001) where licensing only ranked 4th for both of his surveys in 
1992 and 1999. In Singapore, Wong (1998) found that licensing from other 
firms appear to be of minor importance, contrary to what has been suggested in 
the literature for developing countries.  
 
However, Thee (2005) and Thee and Pangestu (1998) in their study on the 
electronics sector in Indonesia found that technical licensing is one of the most 
important channel of technology acquisition. This is because it generally 
provides a better opportunity for domestic firms to acquire the basic production 
capabilities. 
 
b) Joint venture 
 
Joint venture is a form of alliance, defined as a partnership by which two or 
more companies create a new entity to carry out a productive economic activity 
(Harrigan, 1984). The productive economic activity can be the development or 
commercialisation of a specific technology (Chatterji, 1999), or a new stream 
of business (Buckley, 1998). It will work well if there are complementary 
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technologies and firms have potential benefits from the successful completion 
of the venture (Boarini, 1999).  
 
According to Simon (1991) joint ventures tend to emphasise a unilateral flow 
of technology while strategic alliances usually involve a bilateral flow of 
technology. It is a long-term arrangement (Canez & Probert, 1999), offers the 
advantages of sharing costs and reducing risks (Dussauge, Hart & 
Ramanantsoa, 1992), commonly involves tacit knowledge which can be 
appropriated by the partners only over a period of time (Teece, 1986), and may 
be feasible for technologies later in their life cycle (Ford & Saren, 1996).  
 
There are many problems associated with joint ventures, such as it may lead to 
long term dependence, may fail if the company is unable to acquire the 
necessary technologies to make the joint venture a success and too many 
conflicting interests (Ford & Saren, 1996). However, despite these problems, 
Leonard (1998) argues that the acquisition of a new core capability is likely 
through joint ventures, company purchases or mergers. It is a viable strategy in 
industries characterised by high barriers to entry, rapid market growth and large 
expenditure on R&D (Tidd, Bessant & Pavitt, 2001). Another study by Hennart 
and Reddy (1997) concluded that joint venture is the main channel to get access 
to resources which are embedded in other organisations and joint ventures with 
local firms are also the main entry to foreign markets.   
 
In the case of developing countries, together with licensing, joint venture is one 
of the most common methods to acquire new technology (Jegathesan, 
Gunasekaran & Muthaly, 1997), moreover, linkage with foreign transnational 
companies is usually through joint ventures (Simon, 1993). Hobday (1995) also 
argues joint venture is suitable for latecomer firms. In the case of Indonesia’s 
electronics sector, joint venture is an important source of technology for most 
of the companies, followed by technical licensing (Thee, 2005). However, a 
study by Bhardwaj, Sushil and Sharma (2005) found that in the developing 
countries, such as India, most of the joint venture partners are reluctant to 
transfer the know-why, such as the details of engineering designs, so as to limit 
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the capabilities of receiving companies and thus they become dependent on the 
host companies.   
 
c) R&D Contracts 
 
An R&D contract is hiring or funding another party to undertake a particular 
type of research. The other party could be a university, a small independent 
company, or R&D organisations (public, government or private). Usually the 
research will be generic in character, wide range of applications in industries 
and firms, exploits little or no firm-specific knowledge, and deals primarily 
with isolated or separable aspects of a firm’s operations (Mowery & 
Rosenberg, 1989). It is unlikely to involve product innovation. Examples are 
research on materials testing, improvement of production process or analysis of 
input qualities. 
 
Contracted out R&D will allow a company to have access to technologies 
which is close to state of the art, to broaden its technological portfolio (Ford & 
Saren, 1996), to provide windows onto the technology and samples of its 
potential  without having to invest heavily in an in-house R&D (Leonard, 
1998). However, Buckley (1998) warns that the beneficiaries of this activity are 
the contract R&D organisations rather than the firms that are sponsoring it. 
Furthermore, it will not provide new capabilities (Leonard, 1998), unless it is 
accompanied by the development of internal capabilities (Dussauge, Hart & 
Ramanansoa, 1992). 
 
Despite these issues, Kimzey and Kurokawa (2002) in their study found that 
contract research was ranked highly by the Japanese firms while in the U.K. it 
was seen as being the most important when a company was interested in using 
the technology to create options (Tidd & Trewhella, 1997). 
 
d) R&D Collaboration 
  
R&D collaboration is defined simply as collaborations with other organisations 
to conduct R&D projects based on either formal or informal agreements.  
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Included in this category is research consortia where several companies and 
public institutions join their efforts in order to achieve the common objective of 
technological innovation without equity involvement. Other forms include joint 
R&D development where a company carries out research and development of a 
definite technology without equity involvement with other companies (Chiesa 
& Manzini, 1998).  
 
In R&D collaboration, a company has more control than in R&D contract or 
licensing but less than in joint ventures or mergers (Kurokawa, 1991). Despite 
the type of the agreement, Boarini (1999) argues that a clear expectation should 
be identified for each party involved. The desired outcomes, subsequent closure 
conditions and endpoints of the agreement should be clearly defined. Another 
prerequisite for this to happen is trust (Häusler, Hohn & Lütz, 1994). In fact, 
trust plays a critical role in all type of alliances, where higher trust between 
partners will lead to less knowledge protection and greater information sharing 
(Norman, 2004). 
 
R&D collaboration with universities is worth mentioning here. Yearly surveys 
by the Industrial Research Institute regarding R&D Trends Forecast (Johnson, 
2004; Ayers, 2005 & 2006), show increasing trends of collaboration with 
universities in the form of grants, contracts and competitive research projects. 
Starbuck (2001) argues that university collaboration must align with the 
technology strategy of the company, be delivered on time and on budget, and 
the results have impacts on products or processes but importantly the goals of 
the collaboration must be in accord with the faculty research interests. 
 
R&D collaboration in the form of research consortia may have two forms 
(Rhea, 1991). One is between competitors, also termed as horizontal consortia 
or pre-competitive R&D consortia, and the second is between non-competing 
firms and named as vertical consortia when it involves the company and its 
vendors. Tidd and Trewhella (1997) found that in practice intra industry 
collaborations are more important in non-competitive technologies where 
everyone benefits, such as in the areas of health, safety and environment, and in 
setting new standards or influencing legislation; while collaborations between 
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firms in different industries were viewed as an attractive means of leveraging 
in-house capabilities rather than as a means of acquiring new know how.  
 
Tidd, Bessant and Pavitt (2001) found that Japanese consortia are more focused 
on applied product development and pilot production, whereas the American 
consortia tend to concentrate on idea generation and technical feasibility 
studies. They also found that the European consortia are more centralised in a 
common research facility, while the American consortia are decentralised in its 
member firms and the Japanese are using the hybrid form. 
 
One major advantage of the R&D collaborations compared with other channels 
of technology acquisition is that it may lead to a synergy effect if parties with 
different strengths work together while the disadvantages include difficulties in 
finding suitable partners, making a contract, managing the projects and sharing 
the profits (Kurokawa, 1991). Perrons, Richards & Platts, (2005) also found 
that collaborative R&D projects in  incremental or more modest technological 
developments with a trusted supplier may produce long term benefits. 
However, R&D collaboration should be done cautiously as a firm may lose its 
proprietary information to its partners and thus a firm should ensure the 
protection of its proprietary information before entering into the collaboration 
(Cassiman & Veugelers, 2002).  
 
e) Mergers and Acquisitions 
 
Hagedoorn and Duysters (2002a, p. 168) defined mergers and acquisitions as 
“Cases of joint activities where two, once separate companies are combined 
into one company. This combination can refer to the merging of two more or 
less equal companies, as well as to acquisitions where one company obtains 
majority ownership over another company”. 
 
Earlier studies and literature hardly mentioned acquisition of technological 
know-how as the main motive for mergers and acquisitions (Vanhaverbeke, 
Duysters & Noorderhaven, 2002; James, Georghiou & Metcalfe, 1998). The 
most popular motives are to increase market share, to improve efficiency, to 
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expand R&D efforts, investment adjustment, firm growth, risk reduction and 
speedy market entry (Chakrabarti, Hauschildt & Süverkrüp, 1994). Hopkins 
(1999) grouped these motives under either strategic, market, economic, or 
personal motives. However, later studies clearly portray the growing 
importance of mergers and acquisitions in the area of technological acquisition 
process (Chakrabarti, Hauschildt, & Süverkrüp, 1994; Granstrand et al., 1992; 
Link, 1988; Gerpott, 1995). In the R&D intensive (high-tech) industries, 
Hennart (1991), Granstrand et al. (1992) and Ruckman (2005) found that 
acquisitions of companies are an important and common mode for the external 
acquisition of technological know-how. It is also the preferred method when 
there is greater time pressure (Yoshikawa, 2003). While Hagedoorn and 
Duysters (2002a, 2002b) argued that in high-tech industries, companies seem to 
prefer mergers and acquisitions if the external appropriation of innovative 
capabilities is related to their core business. Another study by Steensma and 
Corley (2000) found that if the technology is difficult to imitate then 
acquisitions would give a better sourcing performance.  
 
However, despite this growing importance of mergers and acquisitions, three 
out of four mergers and acquisitions fail to achieve the financial and strategic 
objectives (Marks & Mirvis, 2001). The most cited cause for this failure is the 
problem of integration (Hopkins, 1999; Slowinski et al., 2000a; James, 1997 & 
2002). Recent study by Bannert and Tschirky (2004) concluded that lack of 
integrative decision making, of systemic process design and of holistic changes 
of both companies were the main cases of failures. Mergers and acquisitions 
bring together two organisations with distinctive capabilities, routines, values 
and views of the business world they inhabit and built up over time; and these 
are unlikely to change easily or quickly after the acquisition (James, Georghiou, 
& Metcalfe, 1998). Tidd and Trewhella (1997) also argued that a lack of 
compatible culture between the two organisations is the common factor. If the 
acquisition is technology driven, then the focus will be on how to integrate the 
technology into the acquiring firm’s product line or products (Boarini, 1999). 
Berggren (2003) in his work discussed some problems of integrating different 
designs and technologies in the mergers and acquisitions while Chakrabarti, 
Hauschildt, & Süverkrüp (1994) argue that conflicting technological 
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philosophies among the partners have the strongest impact on the economic 
success but little effect on the technological success. 
 
To the above, Ranft and Lord (2002) add additional implementation issues 
found from their study, such as: the tacitness and social complexity of 
knowledge can be significant impediments; a socially complex problem of 
retention; tensions and conflicts between the need to preserve valuable 
knowledge and the need to integrate the resources. They also suggest that rich 
communications is an important facilitator of acquisition implementation.  
 
f) Minority Investment 
 
In this mode, a company buys an equity in the source organisation in which a 
technology (or technological competence) of interest is embedded, but it does 
not have management control (Chiesa & Manzini, 1998). It is also called a 
minority interest, minority equity or venture capital, usually done by large 
companies where they make a small investment in small innovative or high 
tech companies. The motivation of the large companies is “window on 
technology”, the opportunity to secure closeness to and possible later entry into 
the new technologies (Roberts & Berry, 1985), to acquire access to promising 
new technologies without full investment (Duysters & Hagedoorn, 2000), and 
to provide an opportunity to investigate a technology in depth (Leonard, 1998). 
Firms can later choose to reinforce their positions, or even move to acquisition, 
if the technologies being considered appear to be promising (Dussauge, Hart & 
Ramanantsoa, 1992; Duysters, 1996).  
 
A slight variation of this mode is the limited R&D partnership where an 
investor participates in high-technology start-ups without being directly 
involved in the management and with a large element of risk sharing and tax 
saving (Rubenstein, 1989). The motivation of the investor is the same as 
mentioned previously. The investor will not have management control and 
development direction over the technology being developed by the small 
company (Chatterji, 1996). However, if the investment is large enough, the 
investing firm may have a claim to subsequent technological development and 
  20 
  Chapter 2 Literature Review 
involvement in the management of the other firm or even to place personnel for 
oversight purposes (Steensma, 1996).  
 
This practice has been extensively used in the biotechnology industry 
(Hagedoorn, 1993) but the popularity has diminished because this arrangement 
does not give total control over technology which is important to the investor 
(Ford & Saren, 1996). Roberts and Liu (2001) found that this type of 
acquisition is suitable for technologies in the fluid phase of the technology life 
cycle of the Utterback’s model (Utterback, 1994) where product innovation is 
very high. 
 
g) Customers and Suppliers 
 
Increasing pressure on suppliers to innovate and persuade customers to share 
innovation can be the source of new technology for the acquirer company 
(Rubenstein, 1989). Tidd & Trehella (1997) in their study found that firms had 
collaborated with customers to develop technology in order to gain credibility 
for their products, or jointly to develop technology that could subsequently be 
used to satisfy other customers, or to gain market share (i.e. to establish a 
position). In many cases, collaboration with suppliers is better because they 
have the capability/technology (Fine & Whitney, 1996), have the expertise and 
can quickly trace and repair the technology (Baines, Whitney & Fine, 1999), 
and can manage the risks better (Floyd, 1997). However, some of the 
disadvantages are: becoming too dependent on a supplier (Dubois, 1988; Fine, 
1998); the high risks of losing core competencies to the technology supplier 
(Bettis, Bradley & Hamel, 1992); opportunistic behaviour of the supplier 
(Padillo, 1996); and the need to adapt the supplier’s technology (Ellis, 1997) 
 
Surveys by many researchers have shown that suppliers have been the most 
utilised channel of external technology acquisition in U.S. (Kocaoglu, Gozlu & 
Daim, 1994; Daim & Kocaoglu, 1998; Kimzey & Kurokawa, 2002; and 
Roberts, 2001) while in Japan, customers was ranked first (Roberts, 2001). 
Narula (2001) also argues that suppliers have become more deeply involved in 
new product development. If this trend continues the responsibility for 
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technological design and manufacture will lie firmly with the supplier (Reed & 
Walsh, 2000). However, recent study by Perrons, Richards & Platts (2005) 
suggest that if the new technologies are radical in nature, involving the 
suppliers in the development seems not to play an important role.   
 
h) Educational acquisition 
 
In this channel, a company recruits experts in a certain technological discipline 
or acquires a smaller company, in order to obtain people familiar with a certain 
technological or managerial competence (Chiesa & Manzini, 1998). In this type 
of acquisition there is an element of good faith and long-term intentions as 
there is no certainty that the experts’ expertise will continually be relevant to 
the company’s business and technology interests. However, if both parties 
understand that it is an exploratory thrust and might not be sustained, this is a 
very effective way of acquiring specific technology (Rubenstein, 1989). Grants 
and affiliate programs is included in this mode (Dussauge, Hart & 
Ramanantsoa, 1992). A variation of this type is hiring of consultants to 
undertake a specific task within a limited period of time. 
 
i) Intrapreneurship or Internal Venturing 
 
In this type of venture, a company sets up a unit within the existing corporate 
entity. This unit is given a precise objective, such as the development of new 
technology or product. It may implement its ideas through the informal 
processes operating within, but not confined to the procedures and formal 
systems within the company (Dussauge, Hart & Ramanantsoa, 1992). 3M is a 
good example of a company using this approach (Rothwell, 1992). This 
approach works well with big companies as they have the technology base and 
can afford to do more fundamental research. However, usually only a small 
percentage of developments (results) will be implemented and hence may cause 
the intrapreneurs to leave the company and bring the new technologies with 
them (Pinchot, 1985).  
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j) Private Label or Private Label Manufacturing 
 
Dussauge, Hart & Ramanantsoa (1992) categorised this as one of the many 
methods of acquiring technology from an outside source. Viardot (2004) called 
this as relabelling. In this case, a company buys finished goods or components 
to be assembled and sell them under the firm’s own trade mark or brand name. 
This is done so the company may expand their product line rapidly without 
capital expenses where the primary motive of acquiring the additional products 
is to add breadth to the firm’s current product offerings. However, it should be 
stressed here that there are no direct transfer of technology or knowledge 
between the firms. An example is given by the label “distributed by” (Boarini, 
1999). This method is quite common nowadays and usually practiced by larger 
companies. 
 
k) Other methods 
 
In addition to the methods mentioned above there are many other forms of 
external technology acquisitions. A company may acquire a technology directly 
or embodied in new materials, components, systems, equipment, software and 
services (Rubenstein, 1989; Cassiman & Veugelers, 2000), or through 
education and training (Lowe, 1995), while Van Aken and Weggeman (2000) 
argue about the importance of the informal innovation networks as the means to 
tap to the world’s knowledge base. 
 
Smaller and latecomer firms in developing nations may acquire the technology 
by reverse engineering, copying, from returnees - returning nationals who have 
been educated or have worked in industrial countries (Ray, 1997; Dahlman, 
1994; Jegathesan, Gunasekaran, & Muthaly, 1997; Hobday, 1995). Lowe 
(1995) and Radnor (1991) mentioned foul method such as copying with no 
recognition of property right (stealing), while Leonard (1998) mentioned 
industrial theft as another method. 
 
Other forms, such as scientific literature, technical journals, technical meetings, 
industry trade shows can also be the sources of external technology acquisition 
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(Coburn, 1999, Daim & Kocaoglu, 1997 & 1998; LaMuth, 1998). The list may 
continue and can only be limited by imagination and legal constraints 
(Rubenstein, 1989) 
 
Literature review findings regarding all of the channels of technology acquisition 
discussed above can be compared and summarised as in Table 2.2. 
 
From the discussions above it is obvious that almost all of the studies were conducted 
in the developed countries and hence the existing body of knowledge is built based on 
the findings these studies. Limited studies and surveys have been conducted in the 
developing countries. Therefore there is a need to fill in the gaps of technology 
acquisition knowledge from the perspective of developing countries.  
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Table 2.2 Characteristics and Comparison of Various Channels of Technology Acquisition 
 
Channels 
 
 
Requirement/ 
Characteristic/Purpose 
 
 
Cost 
 
Risk 
 
Dependency 
on outside 
 
Advantage 
 
Disadvantage 
 
Suitability 
 
Importance 
 
Internal R&D 
 
 
- strong technical  
  capabilities 
- abundant resources  
  including fund 
 
- high 
 
- high 
 
- very low 
 
- customised 
- build on tacit 
  knowledge 
- avoid NIH 
 
- time 
- cost 
 
- technologies that build 
  up core competencies 
- existing and related  
   technologies 
 
- primary source 
  for most companies 
  in developed countries 
  (US, Japan, & Europe) 
 
Licensing 
 
- clear definition 
- equity involvement 
- specific to firm’s need to 
  add existing capabilities 
 
- moderate to 
  high 
- but less than  
  R&D 
 
- moderate 
 
- high 
 
- quick 
- less investment 
 
- loss of technological 
  assets 
- may obtain obsolete 
  technologies 
- less control 
 
- technologies that can  
  be unbundled easily 
- complement existing core 
- when time pressure 
  is great 
- related technologies 
 
- widely used but less in 
  developed countries 
- main source for  
  developing countries 
- less in Japan 
- growing in US 
 
Joint Venture 
 
- creation of a new entity 
- long term arrangement 
- there are complementary 
  technologies 
- equity involvement 
 
- moderate, 
  depends on 
  equity par- 
  ticipation 
 
- moderate 
 
- high to parent 
  company/ 
  partner 
 
- cost sharing 
- risk reduction 
- mutual benefits 
- may acquire  
  new core  
  capabilities 
- more control 
 
- long term dependence 
- conflicting interests 
- difficult for tacit 
  knowledge 
 
- industry with high barrier 
  to entry, rapid market 
  growth and large R&D 
 
- main entry to foreign 
  markets 
- main channel to get 
  resources in other firm 
- primary source for 
  developing countries 
 
R&D Contracts 
 
- deals primarily with 
  isolated or separable 
  aspects of firm’s  
  operation 
- exploit little or no firm- 
  specific knowledge 
 
- low to 
  moderate 
 
- low 
 
- low to  
  moderate 
 
- access to state 
  of the art 
- windows on  
  technologies 
- less investment 
 
- will not provide new 
  capabilities 
- main beneficiary is the 
  contract R&D  
  organisation 
- no control 
 
- generic technologies 
- to broaden technology 
  portfolio 
 
- ranked high in Japan 
- important in UK to  
  create options 
 
R&D 
Collaboration 
 
- clear definition and  
  expectation 
- trust 
- non equity participation 
 
- low 
 
- moderate 
  to high 
 
 
- low to   
  moderate 
 
- synergy effects 
- everyone  
  benefits 
- leveraging 
  in-house 
  capability 
- more control 
 
- loss of proprietary  
  technology 
- difficulties in finding 
  partners 
- difficulties in managing 
  the collaboration 
  
 
- non-competitive 
  technologies 
- applied product 
  development 
- incremental  technological 
  development 
- idea generation 
- technical feasibility 
  studies 
 
- collaboration with  
   universities is the  
   most common 
- very common in  
  developed nations 
  25 
  Chapter 2 Literature Review 
  26 
 
Table 2.2 (Continuation) Characteristics and Comparison of Various Channels of Technology Acquisition  
 
Channels 
 
 
Requirement/ 
Characteristic/Purpose 
 
 
Cost 
 
Risk 
 
Dependency 
on outside 
 
Advantage 
 
Disadvantage 
 
Suitability 
 
Importance 
 
Mergers and 
Acquisitions 
 
 
- time pressure is great 
- equity involvement 
 
 
- moderate 
  to high 
 
- high  
(high failure 
rate) 
 
- low 
 
- quick 
- may obtain  
  core technology 
 
- integration problems 
- lack of compatible 
  culture 
- conflicts 
 
- when the technology is 
  difficult to imitate 
- for core technologies 
- for existing and related 
  technologies 
 
- most common in  
  high tech industries 
 
Minority  
Investment 
 
- mainly for windows on  
  technologies 
- equity involvement 
- might be followed by 
  acquisition 
 
- low 
 
- low 
 
- low to 
  moderate 
 
- little investment 
- access to new 
  technology 
- investigation of  
  technology in  
  depth 
 
- little control 
 
- when product innovation  
  is high 
- fluid phase of technology 
- new technologies and 
  related technologies 
 
- initially very common 
  in biotechnology 
  industry 
 
Customers & 
Suppliers 
 
 
- to gain product credibility 
- to establish position 
- to satisfy other customers 
 
- low 
 
- high 
 
- high 
 
- utilise supplier 
  expertise,  
  capabilities 
- better risk  
  management 
 
- dependency  
- loss of core 
  competencies 
- opportunistic behaviour 
- the need to adapt 
 
- not for radical 
  technologies 
 
- very important in the 
  US and Japan 
- increasing trends  
  worldwide 
 
Educational  
acquisition 
 
- to obtain certain  
  technological or mana- 
  gerial competence 
- good faith and mutual 
  understanding 
 
- relatively low 
 
- low 
 
- low to  
  moderate 
 
- effective in  
  obtaining speci- 
  fic technology 
- less investment 
 
- no long term  
  commitment 
- result implementation 
  issues 
 
- new technologies and 
  related technologies 
 
- grants are common 
- less common than  
  other modes 
 
Intrapreneurship 
 
- within the organisation 
 
 
 
- low to  
  moderate 
 
- low to  
  moderate 
 
- very low  
 
- utilise existing 
  resources 
- utilise informal 
  systems 
 
- only small percentage 
  implemented 
- intrapreneur leave  
  bringing the technology 
 
- new technologies and 
  existing technologies 
 
- less common than 
other 
  method 
 
Private 
label/Private 
label 
manufacturing/ 
Relabelling 
 
- to broaden product  
  offerings 
 
- very for 
   technology 
- moderate to 
  high for the 
  product 
 
- low 
 
- low for  
  technology 
- high for the  
  product 
 
- none for  
  technology 
  acquisition 
- fast acquisition  
  of product 
 
- no transfer of  
  technology (no 
  acquisition of 
  technology) 
 
- only to add product line 
 
- none for technology  
  acquisition 
- quite common for  
  adding product lines 
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2.3.2 Reasons for External Technology Acquisition 
 
A company may not be able to fulfil all of its technological needs by it self. It must, at 
some stage, acquire technology from outside. The diversity of technology has made 
almost all of the R&D managers believed that no company, however large, can 
continue to survive as a ‘technological island’ (Tidd, & Trewhella, 1997). It must 
collaborate with another company. In addition, there is a greater appreciation of the 
important role that external technology sources can play in providing a ‘window’ on 
emerging or rapidly advancing areas of science (Olleros & MacDonald, 1988). And 
with geographical widening of competence it is less and less likely that any firm can be 
the sole technological master of its fate (Goodman & Lawless, 1994).  
 
The need to save time is probably the most common reason mentioned in the literature 
as to why a company outsources its technology (Cutler, 1991; Robertson, 1993; Floyd, 
1997; Jonash, 1996; Granstrand et al., 1992; Kimzey, Nash & Kurokawa, 1998; 
Lanctot & Swan, 2000; Lowe, 1995; Rubenstein, 1994; Tidd, Bessant & Pavitt, 2001; 
Kimzey & Kurokawa, 2002). Global competition has made product life become shorter 
and as a result companies now are competing in fastening the development time 
(Coburn, 1999). They must use all sources of technology, whether internal or external, 
to improve speed (Chatterji, 1996). However, Rubenstein (1989) argues that when the 
purchase of technology is not phased in gradually during its development but is sprung 
in the technology people in the company, often it does not reduce the overall life cycle 
time. 
 
A company chooses to outsource because there are constraints on internal resources 
(Tidd & Trewhella, 1997) whether it is human, financial or physical resources 
(Cardullo, 1996; Welch & Nayak, 1992). This limitation of internal resources has 
forced companies to reduce the commitment of critical internal resources to save 
money (Floyd, 1997), to assign scarce key staff to other opportunities (Lowe, 1995), 
and to allocate limited research resources effectively (Watkins, 1990).  
 
Together with the need to save time, the need to reduce cost is also the most cited 
reason why a company outsources its technology acquisition. Included in this reason is 
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the need to reduce the R&D costs (Granstrand et al., 1992; Jonash, 1996; Kimzey, 
Nash & Kurokawa, 1998; Kimzey & Kurokawa, 2002; Lowe, 1995; Cassiman & 
Veugelers, 2000; Tidd, Bessant & Pavitt, 2001), uncertainty of internal R&D costs that 
has made a company to prefer for a fixed price for the technology (Rubenstein, 1989), 
increase pressure on operating margins and costs (Chatterji, 1996), manufacturing 
competitiveness of the supplier (Fine, 1998), and cost reduction/efficiency motives 
(Ford et al., 1992; Jenster & Pedersen, 2000).  
 
Internal R&D development has high uncertainties and therefore the risks of failure are 
also high. To minimise and share these risks and costs, many companies enter into 
collaboration with external sources (Chatterji, 1996; Cardullo, 1996; Lowe, 1995; 
Lowe & Taylor, 1998; Tidd, Bessant, & Pavitt, 2001; Sen & Rubenstein 1989). Some 
transfer the risks to suppliers because they can manage the risks better (Floyd, 1997); 
some avoid the costly mistakes when the technology is brought in-house by sharing the 
application and implementation experience (Rubenstein, 1989). 
 
Lack of internal capability is another reason. Included in this category is the lack of 
core competencies to deal with complex technological development (Cardullo, 1996), 
lack of specific internal ability to carry out a given program (Cutler, 1991; Rubenstein, 
1989; Sen & Rubenstein, 1989), and the company cannot make the item or easily 
acquire such capability and must seek a supplier (Fine, 1998). 
 
Other cited reasons are the complexity of the technology development and the 
complexity of the technology itself (Tidd,  Bessant, & Pavitt, 2001; Jonash, 1996), 
rapid changes in product and process technology development (Padillo, 1996), 
manufacturing capabilities (Kurokawa, 1996; Edler, Meyer-Krahmer, & Reger, 2002), 
to unlock the existing innovation or technology (Lowe & Taylor, 1998), to supplement 
internal R&D or technology (Ellis, 1997; Zahra, Sisodia, & Das, 1994; Watkins, 1990), 
and to plug a hole in their own technological capabilities (Leonard, 1998) 
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2.3.3 Problems in External Technology Acquisition 
 
Acquiring technology from external sources is important but it has many problems and 
obstacles. If careful consideration is not given to these problems, external technology 
would not produce the expected results. Some of the major problems of external 
technology acquisition are: 
 
a) Not invented here (NIH) syndrome  
 
Resistance of the organisation’s personnel to the knowledge and technological 
capabilities brought from outside may constrain the implementation of the new 
ideas. This is known as the not invented here (NIH) syndrome. It has been 
exaggerated as a serious problem (Robertson, 1992); may present obstacles to 
acceptance or even interest in the purchased items (Rubenstein, 1994); and 
influence the propensity to source external technology (Howells, James & 
Malik, 2004).  
 
The NIH syndrome may be high if the technological changes challenges the 
accepted status quo (Kessler, Bierly & Gopalakrishnan, 2000); the firm’s 
culture fosters belief that the only good technology is developed internally 
(Capon & Glazer, 1987); there is a perception that technology acquisition from 
another source somehow reflects a failure in carrying out their mission 
(Watkins, 1990); and an apprehension that external technology is a threat to the 
survival and importance of in house R&D (Sen & Rubenstein, 1989).  
 
To overcome this problem, Leonard (1998) suggests that organisations must 
nurture a culture that embodies a sense of urgency for innovation, encourage 
interactions with outside sources of knowledge, and help employees understand 
that success never comes in isolation. In addition to this, organisations must 
have a nominal level of expertise, or ‘absorptive capacity’ in the area of 
technology being imported (Cohen & Levinthal, 1990; Kessler, Bierly & 
Gopalakrishnan, 2000; Cassiman & Veugelers, 2000). In fact, high level of 
absorptive capacity is required for a successful external technology acquisition. 
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b) Dependence on the source of technology 
 
An individual corporation nowadays cannot rely on its internal capabilities, it is 
increasingly becoming dependent on outsiders for critical skills (Prahalad & 
Hamel, 1990; Dubois, 1988). Acquiring and implementing external technology 
introduces a dependence on the source of technology (Sen & Rubenstein, 1989) 
and this may lead to situation where a company becomes more dependent on a 
much wider range of suppliers (McIvor, Humphreys & McAleer, 1997; Jenster, 
& Pedersen, 2000; Ford et al., 1992; Venkatesan, 1992; McIvor, 2000; 
Lonsdale & Cox, 1997). Kotabe and Murray (2004) argue that relying on 
external sources tends to transfer part of the most important value-creating 
activities to suppliers.  
 
The seriousness of this dependence on foreign (outside) technologies has been 
cited by Kim & Ro (1995). In the developing countries this may lead to 
dependence on developed countries for inputs and supply of the technical know 
how (Ali, 1996; Ray, 1997). In the end, this will create long term dependence 
and discourage companies from investing more widely in necessary 
technologies (Ford & Saren, 1996) and encourages suppliers to develop their 
capabilities, predisposing the customer to become dependent on those suppliers 
(Fine, 1998). However, Kurokawa (1996) found that firms with high internal 
R&D capabilities will tend to avoid depending on external technologies and the 
dependence issue seems to be more pervasive in marketing than in the R&D or 
manufacturing function. 
 
c) Management issues 
 
This is known as the problem of “how to”, such as organising, managing and 
implementing the technology acquisition process (Watkins, 1990; Alp, Alp & 
Omurtag, 1997). Despite this being one of the major problems, many 
researchers found that the external technology acquisition is usually done in an 
ad-hoc basis without common, formal written policy or clear strategic 
directions (Kimzey, Nash & Kurokawa, 1998; Ford et al., 1992; Durrani et al., 
1998; Chatterji, 1996). A somewhat structured and organised external 
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technology effort is found in the pharmaceutical and electronics industries 
(Slowinski et al., 2000b). Furthermore, McIvor, Humphreys & McAleer (1997) 
argue that there is no formal method of evaluating the decision and in many 
cases the sourcing decision is based on cost issue alone, in particular the 
overhead cost (Blaxill & Hout, 1991).  
 
Other issues in this area are the transaction costs, such as the search and 
negotiation costs, the costs involved in executing and enforcing the contract 
(Veugelers & Cassiman, 1999), the contract terms (Ellis, 1997; Tidd, Bessant & 
Pavitt, 2001), and the problem of how to share the risks and profits 
(Hagedoorn, 1996; Kurokawa, 1996). In addition, Kale and Puranam (2004) 
argue that some of the management problems are related to the design of the 
partnerships i.e. the level of equity ownership in the collaboration.  
 
In the case of developing countries, like Indonesia, mastering the imported 
technologies is a great challenge, that is, how to posses the capabilities to 
effectively and efficiently use the new technologies (Thee, 2005).  
 
d) The need to fine tune and adapt the technology 
 
In most cases, technology acquired externally must be tailored to fit the 
conditions of the receiving company. Especially if the technologies are 
developed in other countries they must be adapted to suit local requirements 
(Edler, Meyer-Kremer & Reger, 2002; Roberts, 2001; Porter, 1991). Failure to 
adapt will result in the corporate failure (Cohan, 1997; LaMuth, 1998).  
 
The adaptation is a normal process but may blur the distinction between 
making and adapting (Radnor, 1991). Consequences of this fine tuning is that 
external technology acquisition may take longer time than expected 
(Kurokawa, 1991) and may lead to higher costs (Sen & Rubenstein, 1989). The 
need to adapt is profound especially in developing countries (Kim & Ro, 1995; 
Kumar & Siddarthan, 1994; Ray, 1997). 
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e) Restrictions imposed by the source of the technology 
 
The source of the technology may impose many restrictions on the acquirer 
such as geographical markets, price and sales volume, design and process 
modifications and flow-back arrangement, and other restrictive clauses (Sen & 
Rubenstein, 1989; Goodman & Lawless, 1994; Tidd, Bessant & Pavitt, 2001). 
These restrictions have made the choices of technology for developing 
countries rather limited (Ali, 1996). 
 
f) Short run financial benefits but long-term competitive losses 
 
Technology is one source of competitive advantage and therefore it must be 
managed cautiously. Too much external acquisition may erode the firm’s 
technological capability in the long run (Rubenstein, 1989) and outsourcing 
core competencies or strategic technologies may provide short run benefits but 
result in long term competitive losses (Ruchala, 1997; Lonsdale & Cox, 1997, 
McIvor, 2000).  
 
Wu et al. (2005) supports this by arguing that the loss of core technologies not 
only led to the loss of competitiveness but may even lead to a loss of market 
share. While Prahalad and Hamel (1990) also say that in the long run, 
competitiveness derives from an ability to build the core competencies and the 
real advantage is found in the management’s ability to consolidate corporate-
wide technologies and productions skills into competencies.  
 
A study by Bettis, Bradley & Hamel (1992) showed that outsourcing is an 
important cause for the continuing loss of international competitiveness by 
Western countries. One possible explanation is because they did not anticipate 
that low labour cost suppliers could learn the critical skills necessary to become 
competitive (Welch & Nayak, 1992). In addition to this, the trend of U.S. and 
Canadian companies to outsource their manufacturing tasks may limit the 
company’s ability to respond in the future as a result of the accompanying loss 
of skills, manufacturing know how and infrastructures (Hill, 2000) 
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Therefore, considerations for the long-term consequences with regard to core 
competencies and competitiveness are very important in deciding whether to 
outsource technology or not. 
 
g) Other problems 
 
Sen and Rubenstein (1989) say that external technology acquisition may have 
an adverse impact on the in-house innovative capability. In developing 
countries, the availability of technologies in the market may introduce a 
redundancy to indigenous (in-house) R&D and local firms prefer to acquire the 
technologies externally rather than go through the costly and uncertain process 
of developing them. Chatterji (1996) includes the insufficient ‘post agreement’ 
management and commitment to the external sourcing strategy as another 
problem, while Alp, Alp and Omurtag (1997) mentioned government rules and 
regulations as other difficulties. 
 
Table 2.3 summarises the important views from researchers regarding each problem.  
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Table 2.3 Important Researcher’s Views Regarding External Technology 
Acquisition Problem 
 
 
Problem  
 
Researcher’s view 
 
Researcher 
Exaggerated as problem Robertson (1992) 
Obstacle to the acceptance of 
external technology 
Rubenstein (1994) 
Howells, James & Malik (2004)  
 
 
 
Not Invented here  
Require high absorptive 
capability  
Cohen & Levinthal, 1990 
Kessler, Bierly & Gopalakrishnan, 
2000 
Cassiman & Veugelers, 2000 
Zhao et al. (2005) 
Tend to forsake important 
value creating activities to 
supplier 
Kotabe & Murray (2004) 
Discourage investment in 
necessary technology 
Ford & Saren (1996) 
Veugelers (1997) 
 
 
 
Dependence on the source of 
technology 
Developing countries might be 
too dependent on developed 
countries 
Ali (1996) 
Ray (1997) 
Kim & Ro (1995) 
No formal policy for 
technology acquisition 
Kimzey, Nash & Kurokawa (1998) 
Ford et al. (1992) 
Durrani et al. (1998)  
Chatterji (1996) 
 
Transaction costs 
Veugelers & Cassiman (1999) 
Ellis (1997) 
Tidd, Bessant & Pavitt (2001) 
How to manage the 
collaboration 
Hagedoorn (1996) Kurokawa (1996) 
Kale & Puranam (2004) 
 
 
 
 
Management issues 
Management commitment Chatterji (1996) 
More costly and longer than 
expected 
Kurokawa (1991) 
Sen & Rubenstein (1989) 
 
 
Adaptation  
Profound in developing 
countries 
Kim & Ro (1995) 
Ray (1997) 
Kumar & Siddarthan (1994) 
 
Restrictions by the source 
Limit the choices of 
technologies for developing 
countries 
Ali (1996) 
 
Loss of core competency and 
long term competitive loss 
Rubenstein (1989) 
Ruchala (1997) 
Lonsdale & Cox (1997) 
McIvor (2000)  
Loss of market share Wu et al. (2005) 
 
 
 
Short run benefit long term 
loss 
Loss of international 
competitiveness by Western 
countries 
Bettis, Bradley & Hamel (1992) 
Welch & Nayak (1992) 
Hill (2000) 
Adverse impact on in-house 
capability 
Sen & Rubenstein (1989) 
Government rules and 
regulations 
Alp, Alp &  Omurtag (1997) 
 
 
Other problems 
High risk and uncertainty Zhao et al. (2005) 
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2.4 TECHNOLOGY ACQUISITION AND CORE COMPETENCIES 
 
There has been a debate regarding the role of external technology acquisition in 
company’s core competencies. Some scholars believe that external technology 
acquisition will result in the weakening of the firm’s core competencies in the long 
term and thus its competitiveness. On the other hand, some suggest that companies 
should acquire the technology from outside if they don’t have it to enhance its core 
competency. This section will delve into this topic based on some in-depth literature 
review and studies done by researchers.   
 
There is no clear and straight to the point definition of core competency. Some have 
defined core competency as, for example: 
 
• “The collective learning in the organisation, especially how to coordinate 
diverse production skills and integrate multiple stream of technologies” 
(Prahalad & Hamel, 1990, p. 82) 
• “Things that some companies know how to do uniquely well and that have 
the scope to provide them with a better-than-average degree of success over 
the long term” (Gallon, Stillman & Coates, 1995, 20) 
• “A combination of complementary skills and knowledge bases embedded in 
a group or team that results in the ability to execute one or more critical 
processes to a world-class standard” (Coyne, Hall & Clifford, 1997, p.43) 
• “Those competences that define a firm’s fundamental business” (Teece, 
Pisano & Shuen, 1997, p.516) 
 
All of these definitions do not precisely define what it is. Perhaps a clearer 
understanding is given by Jenster & Pedersen (2000). According to them, core 
competence consists of resources (human, technical and financial asset), processes 
(strategies and activities through which the resources are converted) and capabilities 
(the accumulated skills, know how and learning).  
 
A note should be given here that most scholars use the term “competency” and 
“competence” interchangeably. This view is also adopted in this thesis. 
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Despite this vague definition, most scholars agree that technology plays an important 
role in building core competencies. Prahalad (1993) describes that core technologies 
are component part of core competencies, but not just technical capabilities that matter. 
Core competency results when firms bundling creatively multiple technologies and 
customer knowledge and intuition, and managing them as a harmonious whole. 
Coombs (1996) also argues that technological capabilities are the building blocks of 
core competencies together with three other inputs, namely: organisational structure, 
dynamic scale economies and market knowledge. While most core competencies rely 
on technological and market interface capabilities (Gallon, Stillman & Coates, 1995), 
the capabilities themselves are not core competencies but prerequisites in doing 
business and for survival (Prahalad, 1993). 
 
Other terms related to the concept of core competencies are core technologies and core 
products. Core technologies are the technologies that provide the principal 
transforming capability of the product and will differentiate competitiveness between 
businesses (Betz, 1998); central to all or most of the company’s products (Twiss, 
1992); consist of specific areas of technical expertise that enables firm to develop 
products; unique and difficult to copy (Cohan, 1997); and are the areas in which the 
firm needs to assess its distinctive technological competence (Burgelman, Christensen 
& Wheelwright, 2004).  
 
Another important aspect of core technologies is that they must contribute to the value-
added or perceived customer value of the activities or products of the company 
(Goodman & Lawless, 1994; Chiesa & Barbeschi, 1994). Using the core technologies, 
a company produces core products, components or subassemblies that actually 
contribute to the end products and they are the physical embodiments of one or more 
core competencies (Prahalad & Hamel, 1990). Hamel and Prahalad (1994) stress that 
the competition for competence will be based on the competition to maximise the core 
products share. 
 
Understanding these concepts give us clearer insights why technology is very central in 
building up core competencies. However, this does not answer the issue of what 
technology should be developed internally or kept inside and what technology can be 
brought in from outside.  
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Bettis, Bradley & Hamel (1992) argue that outsourcing, be it a product or a technology, 
should be done strategically with an in-depth understanding of the core competencies 
on which the firm intends to build its future competitive advantages. According to 
them outsourcing should be done in areas far removed from core competencies. While, 
Narayanan (2001) suggests that technologies with strong competitive position, 
important to the strategic direction of the firm, represent the firm’s core competency 
should be candidates for internal R&D.  
 
Many other scholars also advocate the notion that core technologies should be in house 
for internal R&D as they are contributing to the competitive advantage (O’Connor, 
1994; Burgelman, Christensen & Wheelwright, 2004; Welch & Nayak, 1992; Chiesa, 
& Barbeschi, 1994; Betz, 2003). On the other hand, technologies that are not closely 
related to core technologies are more likely to be externally acquired (Cardullo, 1999).  
 
Kurokawa (1996) in his study found that external technology acquisition is likely to be 
practiced when the needed technology is less related to a firm’s core technology, 
especially in Japan. It is interesting to note that the U.S. industry has put more 
emphasis on core competencies and a divestment in non-core activities. For many 
companies, equipment manufacture is seen not as core activity, they outsource design 
and manufacture but are involved in the technology specification as this represents the 
core competencies (Baines, Whitney & Fine, 1999). This is in contrast with the 
practice in Japan where they make a large proportion of their equipment (Fine & 
Whitney, 1996).  
 
However, if some core technologies require a substantially different expertise, 
production capability, or capital investment, the company might purchase some of its 
core technologies from outside sources (Betz, 1998). Tidd & Trewhella (1997) 
supported this notion by arguing that if the technical capabilities are weak then a firm 
may acquire them from outside but only for a short term. Outsourcing core 
competencies or strategic technologies may provide short term financial benefits but 
will result in long term competitive losses (Ruchala, 1997). Swan & Allred (2003) 
found that internal development of product and process technology will achieve low 
costs and differentiation goals and hence provide long term positional advantage.  
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Perhaps an argument by Coombs (1996) is important to note, if a technology 
strengthens your core competencies you should acquire it, and if a product exploits 
your core competencies, you should make it.  
 
2.5 TECHNOLOGY ACQUISITION STRATEGY 
 
Using the core competencies concept, Granstrand, Patel & Pavitt (1997) classified that 
there are 4 types of technological competences: distinctive or core competence, 
marginal competence, background competence and niche competence. The distinctive 
competences form the core of the firm and define the technological profile and its 
competitiveness while the marginal/peripheral competences are technologies that are 
important to the firm in the past or may become important in the future. The niche 
competences are technologies that the firm possessed at some level of expertise but 
only comprise a small portion of the company’s technological resources and usually a 
complement to the distinctive competences. The background competences are essential 
to the competitiveness of the firm and they comprise only a small percentage of the 
firm’s technological resources but are an important part of the firm’s technological 
assets.  
 
Based on these classifications, Narula (2001) develops a model as depicted in Figure 
2.1. 
 
In Figure 2.1 the vertical axis represents the share of technological assets while the 
horizontal axis represents the level of competence. Background competences 
(Quadrant II) are area of technologies where most outsourcing is primarily used, and 
most firms used internal R&D for their distinctive competences (Quadrant I). For niche 
competences (Quadrant IV), there is an overlap in the use of internal R&D and 
alliances, while the overlap also prevalent in the marginal competences (Quadrant III) 
area where outsourcing or alliances can be used.   
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                               Outsourcing                                               In-house R&D 
 
                                              Alliances 
Background 
competences 
Distinctive 
competences 
Marginal 
competences 
Niche 
competences 
I II 
 
  Level of Competence 
III                IV 
Share of 
Technological 
Assets 
Figure 2.1Technology Acquisition Strategy and Competences 
Source: Narula (2001) 
 
 
Another acquisition strategy was developed by Chiesa and Barbeschi (1994). This 
model is based on 2 factors. The first factor is the value of the segment of knowledge, 
whether it is core, competence refreshing or non core. A segment of knowledge is core 
when it contributes to the perceived customer value, contributes to the build up of 
competence and is highly appropriable in itself, or contributes to the creation of a 
unique pattern of knowledge accumulation and coordination. It is competence 
refreshing when it contributes to the perceived customer value but not highly 
appropriable and if combined with the available competence can lead to a stream of 
innovations. It is non core is when it refers to the basic knowledge. The second factor 
is the type of competence whether it is the integration of different technologies or on 
single technology based. The model is depicted in Table 2.4.  
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Table 2.4 Technology Acquisition Strategies and Core Competencies 
Source: Chiesa & Barbeschi (1994)          
      
 
Segment of knowledge 
 
 
Core Competence 
refreshing 
Non-
core 
Single 
technology-
based 
In-house R&D efforts 
aimed at developing 
new knowledge 
In-house R&D to 
enhance absorptive 
capacity 
 
 
Type of 
competence Technology 
integration-
based 
In-house R&D efforts 
aimed at enhancing 
absorptive capacity 
Resort to external 
source 
 
 
Buy 
                                                        
 
These two models suggest that we should use internal development (internal R&D) 
when the technology is related to the core competencies of a company, other than that 
we may acquire it from outside source or even outsource (sell) it.  
 
There are other technology acquisition strategy models which do not use the core 
competencies concepts. Leonard (1998) developed her model based on the strategic 
importance and the degree of familiarity of a technology to a company. There are 4 
possible situations faced by a company. These situations are depicted in Figure 2.2. A 
technology that the firm is not familiar and has a very low strategic importance only 
needs a little attention; it might be that this is a technology for the future. Technologies 
that the firm is familiar with and has a low strategic importance can be sold or 
outsourced to other firms. Technology which is important strategically and with which 
the firm is familiar can be sourced internally, while if the familiarity is low then the 
firm should acquire it from external sources.  
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     High  
 
 
 
Familiarity 
with 
Technology 
within the 
Firm 
 
 
 
Candidates for 
Outsourcing 
 
 
 
 
 
 
Internal R&D 
 
 
 
Little 
Investment 
 
 
 
 
 
 
External 
Acquisition 
 
 
 
      Low 
                                  Low          High 
                            Strategic Importance 
 
Figure 2.2 Potential Technology Sourcing Situations 
Source: Leonard (1998) 
 
 
Another model of technology acquisition strategy is based on the classical model of 
entry strategy into a new business by Roberts & Berry (1985) that was adopted and 
modified by Dussauge, Hart and Ramanantsoa (1992). They developed a matrix which 
portrays familiarity of technology and market faced by a firm. Depending on the 
situation, a firm can choose an optimum means of acquiring new technology and entry 
into new markets (Figure 2.3).  
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Joint venture 
 
 
Internal 
venture 
 
 
Venture 
capital 
 
Educational 
acquisition 
 
 
Spin-off 
 
 
 
Sell 
 
Internal 
development 
 
 
 
Acquisition 
 
Internal 
development 
 
New 
Related 
Existing 
M
A
R
K
E
T 
 
Licensing 
 
Acquisition 
 
 
Venture 
capital 
 
 
Educational 
acquisition 
 
 
 
Internal 
development 
  
Internal Joint venture 
development  
  
Licensing Internal 
 venture 
Acquisition 
 
 
                                                  Existing                     Related                        New 
                                                                              
      TECHNOLOGY 
 
Figure 2.3 Optimum Means of Acquiring New Technologies 
Source: Dussauge, Hart & Ramanansoa (1992) 
 
Comparing these three models leads to some important conclusions. First, if the 
technology is important to the core competencies, important and related to the market 
and we are highly familiar with it then we should develop it internally; otherwise we 
may acquire it from an outside source. Second, if a technology will strengthen the core 
competencies, we should acquire it no matter with what means, however, we should 
master and integrate it in our systems.    
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2.6 SUMMARY 
 
This chapter provides a comprehensive literature review on technology sourcing issues 
and practices. Some findings from this process are: 
 
• Despite the trend toward external technology acquisition, internal development 
(R&D) is still a very important source of technology and many scholars believe 
that in general it is more expensive than the external technology acquisition. 
• Most of the companies cannot fulfil its requirement for technology from 
internal source; they must acquire some of the technology from outside. 
• Almost all researchers agree that the external source of technology will have 
greater importance (role) in the future. 
• The need to save time, to reduce costs and limited resources for internal 
development are the main reasons why companies acquire technology from 
external sources.  
• Some of the problems regarding the external technology acquisition are too 
much reliance on external technology acquisition may result in a company loses 
its core competencies and competitiveness, the not invented here (NIH) 
syndrome, dependence on the source and problems of integration and fine 
tuning (adaptation). 
• Technologies that form or constitute the core competencies of a company 
should be developed internally and external technology acquisition is only for 
the last resort. 
 
Furthermore, a very important finding from the literature review is that very little work 
have been done in studying the practices and characteristics of technology acquisition 
process for companies in the developing countries. Most of the current studies were 
conducted in the developed nations. Therefore, research on companies in the 
developing countries will significantly fill in the gaps and contribute to the body of 
knowledge. 
 
Chapter 3 describes the research methodology including the hypotheses and main 
method of data collection in this research. 
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CHAPTER 3 
 
RESEARCH METHODOLOGY 
 
 
 
 
This chapter presents the approach used in this research, data collection method and 
hypotheses derived from the research questions and the literature review findings. 
  
3.1 APPROACH 
 
The research approach consists of the following steps: 
 
• Literature review 
The purpose of conducting a review of literature is to identify concepts, current 
practices and strategies for sourcing a technology. Gaps in the body of 
knowledge will be identified as the foundation of this research.  
• Formulation of the hypotheses 
Knowledge gained from the literature review, the initial research objectives and 
the author’s experience will be used in developing the hypotheses in this 
research. Subsequently, these hypotheses will be the basis for the rest of the 
research processes.  
• Data collection method 
A specially designed questionnaire is used as the main data gathering 
technique. Whenever needed, assistance in the clarification of the questions 
will be offered and provided. Anonymity is a condition of the companies for 
participation in this research due to the sensitivity of the information. The 
electronics industry has been chosen as the survey target. 
• Evaluation and analysis of responses to the questionnaires. 
Statistical analysis is used to evaluate the questionnaire responses and all the 
hypotheses are tested against the data collected.   
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• Policy recommendations 
All findings from this research are used in developing a suitable framework for 
technology acquisition especially in the case of Indonesia, including its 
practical applicability.  
 
3.2 RESEARCH QUESTIONS TO BE ANSWERED 
 
The literature review provides an understanding of the current practices of technology 
sourcing, advantages and disadvantages of each mode. Suggested models have been 
developed by other researchers, applied in various conditions and results have been 
promising. However, the focuses of these investigations were mostly on developed 
(Western) countries.  
 
The current body of knowledge in technology sourcing still needs further 
investigations. And hence, questions need to be answered in this research are: 
• What are the common technology acquisition practices in the developing 
countries? 
• What is the impact of the external sourcing method on the core competencies 
especially in the long term? 
• Will external sourcing create dependency? 
• What is the impact of the sourcing methods on the time to market? 
• What is the impact of sourcing strategy to company’s performance? 
• What are the problems encountered with the sourcing strategy? 
• Can a suitable decision support framework be developed to meet the Indonesian 
needs? 
 
3.3 FORMULATION OF THE HYPOTHESES 
 
Knowledge gained from literature review and gaps in current body of knowledge for 
developing countries form the foundations in formulating the hypotheses below to 
supplement the research questions mentioned above. 
 
Table 3.1 lists the formulated hypothesis as follows:  
  45 
  Chapter 3 Research Methodology 
Table 3.1 Hypotheses to be tested in this Research 
 
 
Hypothesis 1A 
 
 
Hypothesis 1B 
 
Companies do not make an effort to search and utilise 
technology from external sources 
 
There is no difference in the basis of effort to search and 
utilise technology from external sources  
 
Hypothesis 2 
 
There is no significant difference in the importance of the 
mechanisms used to monitor technology 
 
Hypothesis 3 
 
There is no significant difference in the importance of the 
channels for technology acquisition 
 
Hypothesis 4 
 
There is no significant difference in the importance of the 
reasons to acquire technology from external sources  
 
Hypothesis 5 
 
There is no significant difference in the importance of the 
problems in acquiring technology externally 
 
Hypothesis 6 
 
Internal technology development (R&D) is not significant in 
building core competency  
 
Hypothesis 7 
 
External technology source (buying technology) is not 
significant in building the core competency 
 
Hypothesis 8 
 
There is no significant long term impact of external 
technology sources on the capabilities and core competency 
 
Hypothesis 9 
 
There is no significant long term impact of internal sourcing 
of technology on the capabilities and core competency 
 
Hypothesis 10 
 
There is no significant difference between the costs of 
internal and external technology acquisition  
 
Hypothesis 11 
 
There is no significant difference regarding the time to 
market between internal and external technology acquisition 
 
Hypothesis 12 
 
External technology acquisition does not create reliance/ 
dependence on the source of the technology 
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3.4 DATA COLLECTION METHODS 
 
The strategy employed to investigate the technology acquisition in Indonesia is mainly 
through:   
 
• Publicly available data. 
This is data from secondary sources such as newspapers, company reports, 
directory, government reports, and other relevant documents. Data in this 
category mainly related to the past and current situations of the electronics 
sector in Indonesia. When needed, data from several sources will be converted 
or processed to provide relevant information in regard to this research.  
 
• Survey questionnaire 
The survey questionnaire was formulated to gain an insight into the current 
practices used by companies, problems associated with various methods of 
acquiring technology, and the impact on the core competencies and 
competitiveness of the company.  
 
For these, a survey questionnaire is considered to be the most appropriate data 
collection method, mainly because: 
- The objectives of the research and answers to the research questions 
require data from many companies in order to give a clear picture of 
what is happening. To this end, a survey is advantageous as it can be 
used to get data from a wide geographic area, targeting as many 
companies as possible with minimum cost.  
- The form of the research questions mostly concerns who, what, where, 
how many, and how much. For these type of questions, Yin (1994), 
suggests the use of a survey.  
 
A case study method was not adopted as this is more suitable for research 
questions relating to how and why, focusing on in-depth investigations 
regarding a specific phenomenon, and usually covers only a few companies 
(Yin, 1994).  
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However, caution should be taken when using a survey questionnaire since the 
limitations are the low response rate and the subjectivity of the respondent.  
 
• Follow-up and discussions 
Follow-up and private communications were conducted to ascertain the validity 
of the responses. Specific visitations were conducted to some of the companies 
and in each of the visit, a brainstorming group was constituted with additional 
members (managers) from the company where exchange of thoughts/ideas 
occurred and some valuable information was gathered and subsequently used in 
this research. 
 
3.4.1 Questionnaire Development 
 
The bases for generating the questions were the research questions, research objectives 
and findings from literature search. Similar studies/surveys in the U.S. and Japan 
(Kurokawa, 1991, 1996; Reger, 2001) and the Industrial Research Institute survey of 
R&D executives on external sourcing of technology (Chatterji & Manuel, 1993) were 
also utilised.  
 
The questionnaire consists of several major components: 
• Background information of the companies surveyed 
• Effort and trend on the search and utilisation of external technology 
• Utilised technology acquisition practices and acquisition channels 
• Perceived impacts of technology acquisition channels 
• Organisational units involved in the process 
• Problems faced in external technology acquisition 
• Perceived long term impact from of technology acquisition channels to core 
competency and dependency 
 
Possible response biases in conducting a survey questionnaire were considered in 
designing the questionnaire. A response bias exists when the respondents tend to 
answer toward a certain direction, consciously or unconsciously. Some of these 
possible biases are (Zikmund, 2003): 
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• Acquiescence bias: when the respondents tend to agree with most questions. 
• Extremity bias: when some respondents tend to respond to extreme positions 
while other always avoid and respond neutrally. 
• Interview bias: when the interviewer’s presence influence respondents to give 
untrue or modified answers, such as responses that will please the interviewer. 
• Auspices bias: when respondents are influenced by the organisation conducting 
the study. 
• Social desirability bias: when respondents wish to create favourable 
impression. 
 
To avoid these biases, the design of the questionnaire incorporated some principles of 
good question writing (Neuman, 2003; Zikmund, 2003), such as: 
• Avoiding slang and abbreviations, and using minimum jargon. 
• Avoiding ambiguity, confusion and vagueness. 
• Avoiding emotional language and prestige bias. 
• Avoiding double-barrelled questions. 
• Avoiding leading or loaded questions. 
• Avoiding asking questions that are beyond respondents’ capabilities. 
• Avoiding false premises. 
• Avoiding asking about future intentions. 
• Avoiding double negatives. 
• Avoiding overlapping or unbalanced response categories. 
• Avoiding burdensome question that may tax the respondent’s memory. 
 
As such, the types of questions included were: 
• Dichotomous questions such as “yes” or “no” 
• Multiple choice questions  
• Checklist questions 
• Rating questions 
• Ranking questions 
• Straight and clear open questions such “What are your products?” and “Number 
of employees:” 
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• Additional information in the form of open-ended question was sought at the 
end of the questionnaire and was used by many of the companies surveyed. 
 
Where applicable, rating and ranking type questions utilised a numeric response scale 
commonly referred as the Likert scale (Cooper & Schindler, 2003; Zikmund, 2003). 
 
A preliminary survey was conducted to find out the relevance and to fine tune the 
questions. In this case, three independent parties were asked to fill out the initial 
questions to test for the quality and consistency of the responses. The results were 
analysed and evaluated. There were some ambiguity and misunderstanding in some of 
the original questions. Modifications and refinement were then made accordingly.  
 
The questionnaire was addressed to the company’s Chief Technology Officer (CTO), 
R&D Manager or one of the senior management if the company did not have a 
specialised unit in charge of technology.  
 
The English language was deliberately chosen in this questionnaire to avoid confusions 
with the local understandings regarding the terminologies/concepts commonly 
understood and used in the field of management of technology and acquisition of 
technology. Therefore, jargons in these areas were used. Clarification and translation 
were offered to give better understanding. Some of the companies invited the author to 
sit together during the process of filling in the survey questionnaire. During this 
session, additional valuable information was collected and used in this research. 
 
Appendix A contains the complete set of the questionnaire, consisting of an 
introductory letter, consent form and the questions. 
 
3.4.2 Survey Questionnaire Target 
 
The electronics sector was chosen as this sector is very important to the Indonesian 
economy. This is evidenced by the fact that it is one of the eight strategic industries 
program in developing the Indonesian high-tech industries to catch up with the rest of 
the world. It was instituted BJ Habibie, the former Indonesian Minister for Research 
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and Technology, then Vice President and President (Alam, 1995; Lall, 1998). Although 
this sector is small compared to other countries, growth in this sector is very fast and 
its contribution to the economy is growing (Bando, 1999; Feridhanusetyawan, 
Aswicahyono & Anas, 2000; Gammeltoft, 2003 and 2004). 
 
Furthermore, in this sector new technologies emerge very fast, product life cycle is 
short, and development of innovative products is also fast. Therefore, we may expect 
that the issue of how to source technology is very common and external technology 
sourcing is prevalent as those companies cannot develop all the technologies internally.  
 
As such, results of the survey of this sector will be beneficial and will necessitate 
further works in order for the developing countries such as Indonesia to catch up with 
new development and narrow the gaps in the process of acquiring technology. 
 
The targeted companies in this survey were in the household and consumer electronics; 
electronics components; and telecommunication sub-sectors of the Indonesian 
electronics industry. They were chosen from a directory produced by the Association 
of Electronic & Electrical Home Appliances Industries of Indonesia (GABEL Directory 
1996 – 1997). This directory listed nearly all the companies in the targeted industry 
whether they are a manufacturer or a distributor (sole agent) of some particular brand. 
However, as Indonesia experienced a very hard time during the 1997 financial and 
economic crisis, many of the companies have ceased to operate or have gone bankrupt. 
Confirmation and clarification of companies still in operation were done with the 
Ministry of Industry and Trade and the association. A list of 83 companies was 
identified and thus selected for the survey. They varied in size, location and sub-sector 
and thus could be considered as candidates for a representative sample of the industry 
chosen.  
 
Contacts were made by phone to these companies to ascertain whether they were 
interested in participating in this survey.  
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3.4.3 Questions Related to the Hypotheses 
 
The questions in the questionnaire were designed to provide information and to test the 
hypotheses. In the following table, each hypothesis is cross-referenced to the potential 
sources of information in the form of questions in the questionnaire (Table 3.2). 
 
Table 3.2 Hypotheses vs. Survey Questions 
 
 
Hypotheses 
 
 
Potential sources 
Hypothesis 1A 
Companies do not make an effort to search and utilise technology 
from external sources 
 
Hypothesis 1B 
There is no difference in the basis of effort to search and utilise 
technology from external sources  
 
Question 9 
 
 
Questions 12 & 13 
Hypothesis 2 
There is no significant difference in the importance of the 
mechanisms used to monitor technology 
 
Questions12 & 18 
Hypothesis 3 
There is no significant difference in the importance of the channels 
for technology acquisition 
 
 
Questions 20, 36 & 
37 
Hypothesis 4 
There is no significant difference in the importance of the reasons 
to acquire technology from external sources  
 
 
Question 38 
Hypothesis 5 
There is no significant difference in the importance of the 
problems in acquiring technology externally 
 
 
Questions 44 & 52 
Hypothesis 6 
Internal technology development (R&D) is not significant in 
building core competency  
 
 
Questions 22, 25, 
and 27  
Hypothesis 7 
External technology source (buying technology) is not significant 
in building core competency 
 
 
Questions 22, 26, 
and 28 
Hypothesis 8  
There is no significant long term impact of external technology 
sources on the capabilities and core competency  
 
 
Questions 46 and 
48 
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Table 3.3 Hypotheses vs. Survey Questions 
(cont’d) 
 
Hypothesis 9 
There is no significant long term impact of internal sourcing of 
technology on the capabilities and core competency 
 
Questions 47 and 
49 
Hypothesis 10  
There is no significant difference between the costs of internal and 
external technology acquisition  
 
Questions 31, 38a, 
38b, 51 & 52 
Hypothesis 11 
There is no significant difference regarding the time to market 
between internal and external technology acquisition 
 
Questions 32 & 38d 
Hypothesis 12 
External technology acquisition does not create reliance/ 
dependence on the source of the technology 
 
Questions 37, 44f 
& 50 
 
 
 3.4.4 Survey Responses  
 
Results from contacting the 83 listed companies as candidates for the survey were as 
follows: 
• 6 companies refused to participate 
• 5 companies refused to participate because they said that their companies 
are not relevant to the survey as they are in the trading, distributing, or 
servicing business, not in the manufacturing.  
• 1 company refused to participate because its production processes mainly 
only involve simple assembly processes 
• 9 companies closed down (stop producing) 
• 9 companies were not contactable and had unclear addresses 
• 5 companies were not contactable but had clear addresses  
 
Therefore, in the industry survey, a total of 53 questionnaires were sent to those who 
were willing to participate in this survey, including the 5 companies who were not 
contactable but have clear address.  After giving sufficient time, the companies were 
contacted by phone to ensure that they have received the questionnaire (A second 
questionnaire was sent to company who did not get it the first time). Follow-up phone 
calls and reminders were given to these companies. 
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Several attempts were made to persuade the rest of the companies who agreed to 
participate in the first place to fill in the questionnaire but no further response could be 
obtained. These attempts included personal contact, persuasion from the officer in the 
Ministry of Trade and Industry and network of friends and colleagues.  
 
When asked, some respondents replied they were still busy and promised to complete 
it as soon as they could. But many did not give any reason at all.  
 
Having made all of the effort outlined above, and after deciding that further effort 
would not be helpful, the survey process was terminated with 14 responses obtained. A 
thank you note was sent to each of the companies that participated in the survey. 
 
Despite the low number of responses (sample size), this survey produced a response 
rate of slightly over 26% which is considered good when compared with the literature. 
Neuman (2003) argues that a response rate of 10 to 50 percent is quite common in a 
mail survey, while Alreck and Settle (1995) describe that a response rate of more than 
30 % is rare and often only achieve about 5 to 10 percent. 
 
The low number of responses is not surprising as the Indonesian electronics industry is 
still experiencing the effect of the 1997 financial and economic crisis where many 
companies were closed after going bankrupt. The companies who survive, were 
adopting a short term planning perspectives, i.e. restructuring to stay viable, and were 
uncertain of their future development. Therefore, responding to such a survey was not 
their priority. A further discussion of this issue is given in Chapter 4. 
 
Two issues may arise with regard to this sample size: representativeness of the sample 
and non-response error.  
 
Dillman (1978) discusses the representativeness of the sample in terms of:  
• Are member of the population have known opportunity to be included in the 
sample? 
• Can the selection of respondents within the sample units be controlled? 
• Can the selected respondents be located? 
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• Is substitution detrimental? 
• Is the response rate adequate? 
• Can unknown bias from refusals be avoided? 
 
In this survey, the number of the population was known since all the candidates for the 
respondents were chosen from a list of companies (Gabel Directory). The selection of 
respondents could be controlled and they all had clear addresses. No substitution was 
used as this was not possible and the response rate, according to the literature, is 
adequate.  
 
With regard to the non-response error, Dillman (1978 & 2000) argues that this occurs 
when those who do not respond to a survey have different and important characteristics 
than those who respond to the survey.    
 
Investigations of the profile of the respondents showed that the sub-sectors composing 
the electronics industry were almost equally represented (see Figure 4.1 in Chapter 4).  
The companies who responded have different parameters in terms of sizes, number of 
employees, sales, R&D expenditure, collaboration and geographic location and 
therefore could be considered as a representative sample, and the non-response error is 
not an issue. However, results would probably a little biased towards larger companies, 
where most of them were a subsidiary of multi-nationals. 
 
The small sample size for this type of survey was predicted by Dillman et al. (2002), 
where they argue that mail surveys have a high refusal rate although the mail is read 
but then ignored. Saunders, Lewis and Thornhill (2003) also suggest that non-response 
is due to problems related to: refusal to respond; ineligibility to respond; inability to 
locate respondent; and respondent is located but unable to make contact. In this 
research, it was found that the most common reason for not responding was the refusal 
to answer the questionnaire without even giving a reason. This confirms their findings.   
 
This small sample size limited the ability to extrapolate the results to a larger 
population because of the relatively low confidence factor. However, as the main aim 
of the research is not to make a generalisation of the electronics industry in Indonesia, 
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results from this research are still valid and valuable in the sense that this is the first 
study undertaken on the issue of technology acquisition in the Indonesian electronic 
sector.  
 
3.5 SUMMARY 
 
In this chapter, work related to the development of the research methodology was 
presented. The key characteristics of this approach are the logical processes adopted 
and the means of gathering scarce information from the electronic manufacturers in 
Indonesia.  
 
The experiences in this process indicate that the data/information gathering is very 
difficult due to change of people and staff movement in the companies targeted and 
lack of familiarity with the research environment. 
 
An overview of the Indonesian electronics industry and the results from the survey 
questionnaire are elaborated in Chapter 4.   
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CHAPTER 4 
 
DATA GATHERING 
 
 
 
 
4.1 OVERVIEW OF THE ELECTRONICS INDUSTRY IN 
       INDONESIA 
 
The Indonesian electronics industry began mainly in consumer electronics as an import 
substitution industry, in which most production outputs were directed towards local 
consumption. It was a late-starter in the Asia Pacific region. Remarkable growth in 
output and export was only realised in the 1991 – 1992 period, after the introduction of 
the deregulation policy by the government which put emphasis on export orientation. 
 
The industry is composed mainly of three sectors: consumer electronics, 
business/industrial electronics and electronics parts and components. Using the 
Indonesian Standard Industrial Classification, ISIC, (a further derivation of the 
International Standard Industrial Classification 1990), the industry covers:  
 
• manufacturing of electronic office, computing and accounting machineries 
(ISIC 38253) 
• consumer electronics: manufacturing of radio, television and consumer 
electronics (ISIC 38321) 
• telecommunications: manufacturing of communications equipment (ISIC 
38322) 
• components: manufacturing and sub-assembly of electronics components 
(ISIC 38324) 
• manufacturing of household electronics appliances (ISIC 348330) 
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The industry comprises mostly privately owned firms, with both multi national 
companies (MNCs) and local/domestic firms playing important roles. Most of the 
larger companies are joint ventures or have technical collaboration with foreign firms, 
with Japan as the largest foreign investor.  
 
It has gone through many stages of development and still lags behind other South-East 
Asian economies, such as Malaysia, Thailand and Singapore. Indonesia did not attract 
foreign domestic investments in semiconductors or computer peripherals and other 
industrial electronics during the 1970s in their search for lower production cost bases. 
This was mainly due to the lack of a favourable investment and regulatory environment 
(Soesastro & Pangestu, 1998). 
 
Prior to 1973, the industry mainly consisted of small companies importing consumer 
electronics, repair and service centres, and a few simple assembly operations. Some 
companies produced radios under their own brand name. When black and white 
televisions were introduced in 1962, some larger local companies began assembling 
black and white televisions. 
 
In the period 1973 to 1985, the government introduced an import substitution policy in 
all sectors of the economy. Under this highly protected policy regime, a ban on 
completely built up (CBU) televisions and radios was introduced, while high import 
tariff rates were imposed on other final electronic consumer goods. This high 
protection, large potential market and other incentives attracted foreign investment. As 
a result many local and foreign joint venture companies established small assembling 
facilities to meet the minimum requirement for a completely knocked down (CKD) or 
semi knocked down (SKD) assembly process, so permitting them reduced tariff and 
import taxes (Feridhanusetyawan, Aswicahyono & Anas, 2000). The companies 
imported the majority of the parts and components from overseas (the principal 
companies), assembled them using simple assembly processes or did some small 
modifications. All of the products were intended for the domestic market. Some of 
these companies were Matsushita, National, Sanyo, Sharp, Grundig, Philips, ITT, and 
domestic companies producing local brand such as Galindra and Telesonic (Elektro 
Indonesia, 1995). 
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During this period, two fully-owned foreign companies in semiconductor 
manufacturers relocated their plants to Indonesia, namely Fairchild and National 
Semiconductor. These U.S. companies established their plants in Indonesia as part of 
their strategy of competing with the Japanese manufacturers, taking advantage of the 
lower labour costs. Although all of the products were exported, they were in fact 
pioneers in the Indonesian’s electronics component industry. Later on, in 1985, both 
plants moved to Malaysia due to the world wide decreased demand for computers and 
the lack of a conducive policy environment (Soesastro & Pangestu, 1998; Elektro 
Indonesia, 1995).  
 
In the period 1985 to 1997, the Indonesian government deregulated import restrictions 
and reduced the tariff on import of electronics products. During this period, high 
production costs in Japan and Newly Industrialised Countries (NICs) forced many 
large and medium scale industries to relocate their production bases to South East 
Asian countries. The Indonesian government quickly reacted by further deregulating 
investment procedures and began to persuade foreign multi-national companies to 
manufacture products in Indonesia for the world market. Some of the policy reforms 
during this period were improved customs procedures, better administration and 
implementation of the duty exemption facility for exporters, establishment of export 
processing zones in industrial estates, and the possibility of majority ownership for 
export oriented foreign firms (Feridhanusetyawan, Aswicahyono & Anas, 2000). As a 
result some industry giants from Japan, Taiwan and South Korea set up their assembly 
plants in Indonesia and supplied their worldwide market from these plants. They were 
NEC, LG Electronics, Samsung Electronics, Intel and later Sony (Gabel Directory, 
1996-1997). During this period, export rose significantly from only US $ 106 million 
in 1985 to US $ 3.3 billion in 1997 and this export formed around 8% of total 
Indonesian exports (Thirlwell, 2001).  
 
It was during this period that the industry experienced a remarkable growth in output 
and exports. Significant changes also happened during this period with regard to the 
composition of the industry. In 1990, the industry output was dominated by consumer 
electronics (70%), followed by communication equipment/electronics(17%), electronic 
components (11%) and household electronic appliances (2%) (Feridhanusetyawan, 
Aswicahyono & Anas, 2000). Subsequent years showed an increase in the electronic 
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components sector and a decrease of consumer electronics. In 1994 consumer 
electronics had 57% of the output and electronic components increased up to 22%. By 
1999 the situation changed significantly with consumer electronics making up to 42% 
of the industry while parts and components rose to 41% (Sulaiman, 2001). 
 
Although during this period the Indonesian electronics industry was experiencing 
strong growth, it was still behind other South East Asian countries such as Malaysia 
and Thailand. Indonesia did not attract the relocation from Japan and East Asian 
Economies mainly due to the following reasons (Soesastro & Pangestu, 1998): 
• The electronics industry is relatively under developed and less well known 
as a location for investment in electronics. 
• The length of time needed to complete the necessary procedures and set up 
the operations. 
• Deregulation of the electronics sector only came about in May 1990. 
 
Gammeltoft (2004) classified the Indonesian electronics industry into three types. The 
first is intrinsic companies, that is, those companies that have Indonesia as their home 
base. They are small companies mostly producing low-tech audio visual electronics for 
domestic consumption. The second is extrinsic companies, those companies not having 
Indonesia as their home base. They are predominantly wholly foreign-owned or 
foreign majority joint ventures producing either consumer electronics or electronics 
parts/components for direct exports. The third is state-owned enterprises and state 
driven companies (private companies driven by public procurement). Most of these are 
small and mainly produce industrial electronics such as telecommunication equipment 
for the government.  
 
The consumer electronics sector in Indonesia has a dual structure (Soesastro & 
Pangestu, 1998). One group consists of joint ventures or domestically owned 
companies and which were established during the import-substitution period. The 
characteristics of companies in this group are: small production volumes and low 
operating costs, mainly doing assembling processes with assembly facilities for the 
finished products, importing nearly all components and parts, do not have R&D 
facilities, weak in export marketing due to the lack of overseas networks, limited 
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product ranges, faced with high component costs due to low volume. The second group 
consists of newly established and majority foreign-owned companies (multi national 
companies, MNCs) with medium to large scale production facilities. They tend to have 
high operating costs, doing mainly assembling processes and import most of their 
components, but with more product ranges and marketing networks.  
 
It is also worth mentioning that there are two state-owned companies, one in industrial 
electronics (PT. LEN) and the other one in manufacturing of telecommunication 
equipment (PT. INTI) but which later moved into providing engineering solution 
services (in particularly Infocom System and Technology Integration, or commonly 
known as ISTI). They were initially part of the strategic industries program called “the 
eight vehicles for industrial transformation (EVIT)” aimed at developing Indonesian 
high-tech industries. This program was introduced by B.J. Habibie and its aim was for 
Indonesia to catch up with industrialised countries and to reduce Indonesia’s 
dependency on foreign nations. The EVIT consisted of eight state-owned high-tech 
industries in: aeronautics and aerospace; maritime and ship building; land 
transportation; electronics and telecommunications; the energy industry; the 
engineering industry; agricultural equipment; and the defence industry (Alam, 1995; 
Lall, 1998).  
 
Then the regional financial and economic crisis struck in 1997. The Indonesian 
currency (Rupiah/Rp.) depreciated sharply against US dollar. It fell from Rp. 2,400 per 
1 USD in the beginning of 1997 to Rp. 4,800 per 1 USD at the end of 1997. Since then, 
the Rupiah has never regained its former value. As an illustration, the average 
exchange rate of the rupiah per 1 USD was Rp. 10,013.6 in 1998; Rp. 7,855.1 in 1999; 
Rp. 8,421.8 in 2000; Rp. 10,260.8 in 2001; Rp. 9,311.2 in 2002 and Rp. 8,577.1 in 
2003 (Asian Development Bank, 2004). Currently it is at around Rp. 9,200 per one US 
dollar. 
 
This crisis affected the Indonesian electronics industry significantly. The consumer 
electronics sector was hit first and hardest during the crisis. Value of production 
decreased about 60% from the previous year. Business/industrial electronics also 
reduced to approximately about 60% of the year before, while the electronics 
components was least affected, experiencing a 29% decrease but then recovering 
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quickly the following year (Feridhanusetyawan, Aswicahyono & Anas, 2000). The 
decrease in production was mainly due to the fact that most of the companies imported 
a large portion of their components and materials from overseas. The depreciation of 
the Rupiah increased the production cost significantly and resulted in increase retail 
price. Demand dropped sharply and the final result was many of the companies 
supplying domestic markets closed down or went bankrupt because they could no 
longer cope with the high cost and low demand (Rahmaniar, 1998). 
 
A study by Sulaiman (2001) showed several results regarding the Indonesian 
electronics industry after the financial and economic crisis of the 1997: 
• There was a large decline in the share of consumer electronics, a smaller 
decline in business/industrial electronics and a significant increase in the 
production of electronics components. 
• In consumer electronics, the number of foreign firms dropped by 21% while the 
domestic firms dropped by 66%. In the components and parts sector, the 
number of foreign firms increased by 57% and the number of domestic firms 
decreased by 15%. In the household and electrical appliances sector, the 
number of foreign firms dropped by 17% and the domestic firms decreased by 
66%. 
• In the early 1990s, in the consumer electronics, most of the foreign companies 
exported their outputs while the domestic companies supplied the domestic 
Indonesian market, but after the crisis domestic firms became more export 
oriented. 
• In the component and parts industry, both domestic and foreign companies 
lowered their exported production. The domestic companies also lowered their 
import content while the foreign companies still maintained high import 
content. 
• In the home electronic appliances, foreign firms increased their export and at 
the same time increased their import content. The domestic firms were still 
oriented towards the domestic markets but they lowered their import content. 
 
After the year 2000, the electronics industry in Indonesia is facing other kinds of 
issues. They were: 
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• Relocation of electronics factories because of the declining competitiveness  
• Legal uncertainties 
• Frequent labour strikes 
• Rampant smuggling 
• Unfavourable tax policy 
• Corruption, resulting in high-cost economy 
• Global downturn in the electronics cycle 
 
These problems have weakened the electronics industry and outweigh the advantage of 
Indonesia being a large market for an investor (Asia Times, 2002). As the result many 
foreign companies have moved their production facilities to other East Asian countries, 
such as Malaysia, Vietnam and China because of the unfavourable tax policies in 
Indonesia (Guerin, 2003). PT Hitachi Consumer Products Batam closed its factory that 
used to produce TVs and audio parts while PT Aiwa Indonesia reduced its production 
and closed some of its units (Rahmaniar, 2002). This was followed by PT Sony 
Electronics Indonesia who announced that they would stop making audio-visual 
products from March 2003, as part of its global restructuring effort (Guerin, 2002).  
 
During 2004 there was a healthy growth in sales of household electronics products and 
appliances because of the improvement in the household consumption (Asia Pacific 
Market, 2004). However, most of the domestic markets were supplied by electronics 
products from China and since then it has become a dominant player for certain 
products. This trend is dangerous for the sustainability and growth of domestic 
companies. Accordingly, it has been suggested that the Indonesian government must 
select which sector should be prioritised and in what location. By doing this, the 
Indonesian electronics sector will be more focused and dependency upon imports could 
be decreased (Kompas, 11 October 2005). 
 
In the electronics component sector, recent data shows that this sector is lagging 
behind that of other countries and is faced with many major problems such as long 
delivery time, high cost economy, high tax regime and the unofficial costs for 
exporting those products. Other contributing factors include dependency on 
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importation of some of the inputs and fierce competition from cheaper products from 
China (Kompas, 19 October 2005). 
   
With these issues and the fact that Indonesia has not yet fully recovered from the 
economic and financial crisis of 1997, it is expected that the Indonesian electronic 
industry will still face difficulties in the coming years. This is evidenced in the latest 
data that demonstrates a trend amongst foreign electronics companies who are pulling 
out of Indonesia, especially in Batam island (Kompas, 3 May 2006). 
 
 
4.2 SURVEY RESPONSES/DATABASE 
 
This section elaborates the summary of responses from the survey. Detailed results 
from the survey questionnaire are given in Appendix B. 
 
The survey was conducted in the electronics industry in the Indonesian economy. This 
industry was chosen as it is very important for the economy and in this sector 
technologies emerge very fast, product life cycle is short, development of innovative 
products is very fast and therefore acquisition of technology is very common. 
Companies surveyed were in household and consumer electronics; electronics 
components; and telecommunication sub-sectors.  
 
4.2.1 Participants Profile 
 
The industry sectors responded to the survey were nearly evenly distributed across the 
three sectors surveyed as shown in Figure 4.1. Nearly two-thirds (64% or nine 
companies) were subsidiaries of another company while 36% (five companies) were 
independent companies. Three of the nine subsidiaries were multi national companies. 
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Figure 4.1 Companies that responded to the Questionnaire 
 
 
Based on the number of employees, these companies varied from small, medium to 
large. The classification used here was adopted from Small and Medium Enterprise 
Department of the World Bank Group mainly for practical reasons. Table 4.1 shows 
the employment profile of the respondents. From the Table it can be seen that the 
medium size companies have higher ratio of engineers (34.88%) and a higher ratio of 
highly educated personnel, indicating that these companies could be considered as 
high-tech companies from the perspective of human resources.  
 
When asked about their average annual sales, many companies did not provide answers 
for confidentiality reasons. Only one company in the small category provided the 
figures with average annual sales of USD 798,800. In the medium size category, three 
companies provided sales figures with the average of USD 43,107,727 with a range 
from USD 181,323 to USD 300,000,000. Of the large group, five companies (with two 
partially answered) provided answers. Their stated sales ranged from USD 5,858,632 
to USD 257,322,586 with an average of USD 78,307,311. 
 
 
  65 
  Chapter 4 Data Gathering
  
Table 4.1 Respondents Employment Profile 
 
 
Size of Company 
 
Small 
Employee < 50 
 
Medium 
50<Employee<300 
 
Large 
Employee > 300 
 
 
Overall 
Number of company 2 5 7 14 
Average number of 
employee/company 
44 
(min 40; max 47) 
167 
(min 55; max 300) 
2962 
(min 415; max 
14200) 
1547 
Average number of 
engineer/company 
4.5 
(min 1; max 8) 
59 
(min 15; max 150) 
87 
(min 7; max 350) 
65 
Average number of 
employee with 
bachelor 
degree/company 
 
2 
(min 1; max 3) 
 
43.3 
(min 7; max 135) 
 
85 
(min 10; max 
300) 
 
57 
Average number of 
employee with master 
degree/company 
 
0.5 
(min 0; max 1) 
 
4 
(min 0; max 7) 
 
10 
(min 0; max 47) 
 
7 
Average number of 
employee with 
PhD/company 
 
0 
 
0.8 
(min 0; max 2) 
 
0.6 
(min 0; max 3) 
 
1 
Average ratio of 
employee with 
Bachelor degree to 
total employees 
 
4.44% 
 
 
23.15% 
 
5.13% 
 
16.50% 
Average ratio of 
employee with Master 
degree to total 
employees 
 
1.06% 
 
1.66% 
 
0.74% 
 
11.50% 
Average ratio of 
employee with PhD 
degree to total 
employees 
 
0 
 
0.58% 
 
0.04% 
 
 
1.10% 
Average Ratio of 
engineers/total 
employees 
 
9.76 % 
 
34.88% 
 
5.27% 
 
0.20% 
 
 
The same responses were obtained when asked about the ratio of R&D expenditures to 
Sales. Only one of the small-sized companies answered with an average of 6.28%. 
Two of the medium-sized companies provided the answers with an average of 6.43% 
and five of the large-sized (one partially answered) gave an average of 1.5%. 
 
A further examination revealed that the this small-sized company has a 17% ratio of 
engineers to total employees and one of the two medium-sized company has a 9.6% 
ratio of R&D to Sales and 35.7% ratio of engineers to total employees. Following 
Baruch (1997) criteria, only these two companies can be categorised as high-tech 
organisation. Baruch (1997) argues that high-tech organisation should have a ratio of 
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R&D expenditures to income of greater than 5%, ratio of engineers to total employees 
of around 10% and using advanced technologies.  
 
Important findings from these investigations are that the sub-sectors composing the 
electronics industry were equally represented. Secondly, companies that responded had 
different sizes in terms of number of employees, sales, R&D expenditure, type of 
ownership and locations and therefore could be considered as a representative sample.  
 
4.2.2 Effort to Search External Technology 
 
A majority of the companies surveyed (79%) had made efforts to search and utilise 
technology from external sources (Figure 4.2). Furthermore (data shown in Appendix 
B), most of the companies (71%) said that these efforts had higher or equal priority 
compared to internal development and only 29% responses showed that the priorities 
were lower than internal development. 
 
 
Figure 4.2 Effort to Search and Utilise External Technology 
 
 
Regarding the future of these efforts, 85% of the companies responded that the priority 
or resource commitment for searching and utilising external technology will be the 
same or higher than now (data not shown here but can be seen in Appendix B). This 
indicates that external technology acquisition will have a more important role in the 
future. 
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When asked how the effort was done, only 27% stated that the search and utilisation of 
external technology were conducted by a dedicated unit while the rest said that the 
efforts were either part of their jobs (40%) or done informally (33%). Moreover, the 
search and utilisation of external technology were mostly done on an ad hoc basis 
(79%) and not on a continuing basis (21%). Figure 4.3 and Figure 4.4 show these 
responses. 
 
 
Figure 4.3 Responsibilities for the External Technology Search and Utilisation 
 
  
 
Figure 4.4 Basis for the Search and Utilisation of External Technology 
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These results show indication of no support for: 
Hypothesis 1A: Companies do not make an effort to search and utilise technology from 
external sources  
Hypothesis 1B: There is no difference in the basis of effort to search and utilise 
technology from external sources 
 
Concerning the target of the effort, the answers vary but a large proportion of the 
companies (40%) responded that their target was to find the missing pieces of the 
current needs (see Figure 4.5).  
 
Figure 4.5 Target of the External Technology Search Effort 
 
Most companies responded that they have experienced success from this effort with the 
exception of only one company that found no success (see Figure 4.6). From this 
effort, a major proportion of the companies have found specific targeted pieces when 
conducted the search.  This means that these companies had used external technology 
acquisition channels for a specific technology they required. 
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Figure 4.6 Success Experienced from the External Search of Technology 
 
 
The two most significant problems reported were how to assess the technology and 
how to find a specific technology. The internal structure/coordination of the effort and 
the geographic area of the search (the necessity to search overseas) were considered 
less significant as problems. The overall responses to the question of problems in 
conducting the external technology search and utilisation is shown in Figure 4.7. 
 
Regarding the mechanism, most companies relied on customer panel or input as the 
mechanism to monitor technology, followed by internal technology steering groups 
and responsible person for core technology or research program. The least used 
methods were participating in publicly funded R&D program, venture capital and 
university research consortia. Figure 4.8 shows these results. 
 
Results in Figure 4.8 and the previous finding that responsibilities for the external 
technology search and utilisation was spread to many people/functions (Figure 4.3) 
indicate that Hypothesis 2: There is no significant difference in the importance of 
mechanisms used to monitor technology is not supported, suggesting that there are 
differences in the mechanisms to monitor technology. 
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Figure 4.7 Problems in Conducting the External Technology Search and Utilisation 
 
 
 
 
Figure 4.8 Mechanisms to Monitor Technology 
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4.2.3 Technology Acquisition Practices 
 
Regarding the technology acquisition practices, firstly the results showed that all of the 
companies have had experience with the problem of making or buying technology. 
Outcomes of the investigations: 
• One company relied solely on internal technology development (insourcing 
technology) 
• Seven companies used both internal and external technology acquisition 
(insourcing and outsourcing technology) methods 
• Six companies relied mainly on external technology acquisition (external 
sourcing of technology) 
 
There were 49 cases of technology acquisition decisions reported by the companies 
and the final outcomes of these decisions were (See Figure 4.9): 
• 25 cases (51%) used external technology acquisitions. 
• 15 cases (31%) used internal technology acquisitions. 
• 9 cases (18%) used a mixture of internal and external technology acquisitions.  
 
 
Figure 4.9 Outcomes of Make or Buy Technology Investigations 
 
This finding suggests that external technology acquisition has an important role in the 
companies surveyed.  
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With regard to the core competencies concepts, in the 49 technology decision cases, 21 
cases (43%) were related to core, 19 cases (39%) related to essential, 7 cases (14%) 
related to ancillary, only 2 cases (4%) related to superfluous. The result is shown in 
Figure 4.10.  
 
 
 
Figure 4.10 Technology Acquired vs. Competences 
 
 
Most of the technologies acquired either by internal or external means (37 cases or 
76%) were central or very central to the technology of the product/service of the 
companies, and a smaller proportion were not central (9 cases or 18%). Figure 4.11 
gives the overall picture of the role of the acquired technology. 
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Figure 4.11 Role of the Acquired Technology in Product/Service 
 
A further investigation regarding this role resulted in some interesting findings. From 
25 cases of outsourcing and 9 cases of a mixture of outsourcing and insourcing, 76% of 
the responses showed that the technologies acquired externally were either very central 
(26%) or central (50%) to the technology of product/service. While from the 15 cases 
of internal development of technology (insourcing), 40% of the responses showed that 
the internal sourcing were very central and 33% responses were central (see Figure 
4.12 and Figure 4.13 respectively). 
 
 
Figure 4.12 Role of External Acquisition in the Product/Service Technology 
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Figure 4.13 Role of Internal Development in the Product/Service Technology 
 
These findings suggest that companies use both methods to acquire their core 
technologies. 
 
With regard to the technology life cycle (allowing for multiple answers), there were no 
specific patterns found (Figure 4.14) suggesting that the technologies acquired were 
from all phases except the declining phase. However, with regard to the markets, the 
technologies acquired were mostly for product/service in the growth phase and none in 
the declining phase (see Figure 4.15).   
Classification of the acquired technology with regard 
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Figure 4.14 Technology Life Cycle of the Technology Acquired 
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Figure 4.15 Market Life Cycle of the Technology Acquired 
 
 
4.2.4 Impact of the Technology Acquisition Channels 
 
Most companies responded that there was a positive impact of the internal technology 
development on their core competencies. Sixty percent of respondents showed that the 
impact was strong to very strong in building their core competencies. About the same 
results were obtained (57%) regarding the impact of external technology acquisition 
channels to the core competencies. These suggest that both methods are very important 
in building the core competencies of the company (See Figure 4.16 and Figure 4.17). 
 
Figure 4.16 Impact of Internal Technology Development on Core Competencies 
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Figure 4.17 Impact of External Technology Acquisition Channels on Core 
Competencies 
 
 
When asked about the impact of external and internal channel of acquisition to the 
competitiveness of the company, responses showed that the impact of both channels 
were positive. However, there was a slight difference. Fifty nine percent of the 
companies responded that internal acquisition had a strong to very strong impact on the 
competitiveness while 64% of companies said that external technology acquisition has 
a strong to very strong impact on the competitiveness of the companies. These results 
are shown in Figure 4.18 and Figure 4.19 respectively. 
 
 
Figure 4.18 Impact of Internal Technology Development on Competitiveness 
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Figure 4.19 Impact of External Technology Development on Competitiveness 
 
The above findings show indication of no support for the following: 
Hypothesis 6: Internal technology development (R&D) is not significant in 
building core competency 
Hypothesis 7: External technology source (buying technology) is not significant 
in building core competency 
 
These suggest that both methods are very important in building the core competencies 
and competitiveness of the companies.  
 
When asked about the impacts of the technology sourcing methods on company 
performance in term of its sales growth, return on investment (ROI), profit and R&D 
productivity, the results only showed a slight positive impact on these measures. 
Internal development produced marginally better results for return on investment and 
R&D productivity while the external technology acquisition were marginally better in 
sales growth and profit (see Figure 4.20 and Figure 4.21). 
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Figure 4.20 Internal Technology Acquisition vs. Performance 
 
 
 
Figure 4.21 External Technology Acquisition vs. Performance 
 
 
When comparing the costs, 64% of responses showed that external technology 
acquisition were more costly than internal technology development (Figure 4.22). This 
result contrasts with the general results of the literature review, that is internal 
development is more expensive than external technology acquisition. This finding 
gives indication of no support for Hypothesis 10: There is no significant difference 
between the costs of internal and external technology acquisition  
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Figure 4.22 External vs. Internal Technology Acquisition Cost 
 
With respect to time to market, a majority of responses (50%) showed that external 
technology acquisition resulted in less time to market while only 29% of responses 
showed that external technology acquisition resulted in longer time to market (Figure 
4.23). This result indicates that external technology reduces the time to market and thus 
shows no support to Hypothesis 11: There is no significant difference regarding the 
time to market between internal and external technology acquisition. 
 
 
Figure 4.23 Time to Market 
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A majority of the companies surveyed agreed that the external technology acquisition 
has a medium to very high impact on the growth of technology in the company and 
only 7% said that it had low impact to the growth (Figure 4.24). 
 
Similar results were obtained for the impact of internal technology development on the 
growth of technology. Fifty seven percent said that it has high and very high impact on 
technology growth, compared to only 43% with the external technology acquisition. 
Only 7% said that the impact was low (Figure 4.25). 
 
 
Figure 4.24 Impact of External Technology Acquisition on Technology Growth 
 
 
Figure 4.25 Impact of Internal Technology Development on Technology Growth 
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These results suggest that both methods are important in building and growing the 
company’s technological assets. 
 
4.2.5 Involvement of the Organisational Units 
 
The survey results showed that the Engineering/R&D unit has the highest involvement 
in the first stage of the make or buy technology decision making process, followed by 
the chief executive officer (CEO) and board of directors. Surprisingly, the marketing 
function has more involvement than the production unit. Perhaps this result indicates 
that the technology problems are more related to completely new technologies or new 
applications rather than dealing with the current technology used in the production 
process. The overall result of the survey regarding this is shown in Figure 4.26.  
 
 
Figure 4.26 Involvement of Organisational Units 
 
 
4.2.6 Acquisition Channel Used and Reasons  
 
Internal technology development was considered as the most important source of 
technology for the companies surveyed; followed by education and training; licensing; 
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and acquisition of the technology directly embodied in new materials, components, 
systems, equipment, softwares and services. Contrary to the findings from literature, 
joint venture was considered less important even when compared with the foul 
methods (such as imitating, copying or stealing) or the use of a consultant. The overall 
result is shown in Figure 4.27. From this figure it can be seen that despite the 
significant importance of internal development, external acquisition channel also play 
an important role in the technology acquisition process.  
 
 
Figure 4.27 Acquisition Channel Used 
 
Allowing for multiple answers, most of the companies responded that the source of the 
external technology was from foreign companies (86%), followed by foreign 
laboratories/R&D centres (43%), and less than 30% companies replied that they were 
from domestics sources (Figure 4.28).  
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Figure 4.28 Source of External Technology 
 
These findings and findings from the previous section (section 4.2.3) show no support 
for Hypothesis 3: There is no significant difference in the importance of the channels 
for technology acquisition. Also results on Figure 4.28 indicate that most companies 
rely on foreign countries as the source of technology and thus show indication of no 
support for Hypothesis 12: External technology acquisition does not create 
reliance/dependence on the source of the technology 
 
As for the reasons for acquiring technology externally, reducing cost and allocating 
limited resources more effectively were ranked high and could be considered as the 
first group. The second group was: pressure of global competition; incapability of in-
house development to develop new technology; and to gain advanced know-how 
quickly. Reducing time to market; rapid changes in product and process technology 
development; and the integration of multiple technologies in one product or service can 
be grouped as the third most important. The least important reasons were for the 
purpose of licensing to others and to unlock the existing innovation activity. 
 
The overall result of the survey regarding this issue is given in Figure 4.29.  
 
This result and the result from the previous section (Figure 4.22 and Figure 4.23) give 
strong indication that there is no support for Hypothesis 4: There is no significant 
difference in the importance of the reasons to acquire technology from external 
sources.  
  84 
  Chapter 4 Data Gathering
  
 
Figure 4.29 Reasons for Acquiring Technology from External Source 
 
 
4.2.7 Company Positions in the Market 
 
This survey also sought to determine the relative position of the companies in the 
market through questions 39, 40 and 41. Not all companies replied to these questions. 
One of the findings was that the majority of the companies produced standardised 
products with the exception of companies in the electronics component sector.  
 
A large portion of the electronics component products were customised (59%) to their 
customer needs and served as intermediate products of the final end products. A 
discussion with one company in this category confirmed that their production was 
based on orders received from the customer.   
 
It is not surprising to find out that the companies in the household and consumer 
electronics has the highest standardised products (76%) than others, as their product 
usually sold in the market.  
 
The detailed breakdown of the average product mix is shown in Table 4.2 as follows: 
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Table 4.2 Average Product Mix 
 
 
Electronics Sectors 
 
n 
Standardised 
Product (%) 
Customised 
Product (%) 
Overall 12 60.3 39.7 
Telecommunication 5 59.2 40.8 
Electronics Component 3 41 59 
Household & Consumer Electronics 4 76 24 
 
 
When asked where the products were sold, more than 50% responses said that they 
were sold in the domestic market, except for the electronics component products. 
Export was higher for companies in the household and consumer products (36.4%), 
followed by electronics component (30.3%). Results regarding the product’s market is 
shown in Table 4.3. 
 
Table 4.3 Markets for the Product 
 
 
Electronics Sectors 
 
n 
Government 
related (%) 
Defence 
related (%) 
Domestic 
(%) 
Export 
(%) 
Overall 13 22.9 3.6 53.3 20.2 
Telecommunication 5 32.5 1.9 58.5 7.1 
Electronics Component 4 22.5 6.3 41.0 30.3 
Household & 
Consumer Electronics 
4 1.3 0 62.4 36.4 
n: number of company responded 
 
Investigations regarding the rival (competitor) and market share of the companies 
surveyed were difficult to obtain as many did not reply. Table 4.4 shows the responses 
obtained. These competitors and market shares were for the domestic market. 
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Table 4.4 Competitor and Market Share 
 
 
Sector 
 
Competitor 
 
Market Share 
 n Average n Percentage 
Overall 12 9.5 8 23.4 
Telecommunication 5 10.8 2 21.5 
Electronics component 3 6 2 14.9 
Household & customer electronic 4 12.8 4 28.5 
   n: number of company responded 
   Average: average number of competitor 
 
From Table 4.4 it can be seen on average each company has 9.5 rivals (competitors) 
with 23.4% of market share. It should be noted here that the percentage of market share 
given by these companies was only for their major products.  
 
When comparing their functional skills to competitors, on average the companies 
claimed that they were better in manufacturing but rather weak in financial capability. 
The R&D and management capabilities were better than average. The overall results of 
this issue can be seen in Figure 4.30.  
 
 
Figure 4.30 Strength of Functional Skills 
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A further examination regarding the strength of the R&D skills showed that the 
average number of patents held by the companies were low. This survey revealed that 
only five companies have domestic patent rights with an average of 3.2 but this figure 
could be misleading as one company has higher patent rights (10) while the rest range 
from 1 to 3. Regarding the international patent, only 3 companies have patent rights 
with an average of 1.7, where one company has 3 international patents while others 
only have 1.  
 
4.2.8 Problem and Criteria in Choosing External Technology 
 
The most significant problem/issue faced by companies when acquiring external 
technology is dependence on the source of the technology followed by the cost of the 
transactions and problems in managing the acquisition process. Surprisingly, the not 
invented here (NIH) syndrome was not considered as a major problem. This is contrary 
to the finding from the literature search. Perhaps this is because the reliance on outside 
source is so high that people in the company are used to getting technology from 
external sources. Results of this investigation are given in Figure 4.31.  
 
 
 
Figure 4.31 Problem/Issue in External Technology Acquisition 
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This result and the result in Figure 4.7 give a strong indication of no support for 
Hypothesis 5: There is no significant difference in the importance of the problems in 
acquiring technology externally 
 
When asked what was the most important criteria in choosing either internal or 
external technology acquisition, relative competence/ability; time and sense of urgency 
were ranked first, followed by industry fit/standards and relative cost as the second and 
third respectively. It appeared that external availability of the technology and 
intellectual property ownership were not important criteria. The overall result for this 
question is shown in Figure 4.32. 
 
 
Figure 4.32 Criteria for Choosing between Internal and External Technology 
Acquisition 
 
4.2.9 Long-term Impact of the Acquisition Channels 
 
Ninety two percent of responses indicated that internal technology acquisition were 
significant and very significant in building up long term core competencies, compared 
to 62% for the external technology acquisition. This result may suggest that internal 
development is perceived as having greater impact in the long-term core competencies 
of companies than external acquisition (see Figure 4.33 and Figure 4.34). 
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Figure 4.33 Long-term Impact of External Technology Acquisition on Core 
Competencies 
 
 
Figure 4.34 Long-term Impact of Internal Technology Acquisition on Core 
Competencies 
 
 
These results show indication of no support for Hypothesis 8: There is no significant 
long term impact of external technology sources on the capabilities and core 
competency and Hypothesis 9: There is no significant long term impact of internal 
sourcing of technology on the capabilities and core competency 
 
With regard to competitiveness, similar results were obtained with 85% of responses 
reporting internal and external technology acquisition were significant and very 
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significant to the company’s competitiveness. This result suggests that both methods 
are important in building a company’s competitiveness (See Figure 4.35 and Figure 
4.36). 
 
Figure 4.35 Long-term Impact of External Technology Sourcing on Company’s 
Competitiveness 
 
 
Figure 4.36 Long-term Impact of Internal Technology Acquisition on Company’s 
Competitiveness 
 
As to whether external technology acquisition created dependency on the source, 58% 
of responses said that they were quite dependent on the source, and 8% were very (or 
almost totally) dependent. This finding suggests that external technology acquisition 
creates dependency on outside source (Figure 4.37) and as have been discussed 
previously, most of these sources are located overseas (foreign companies).  
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Figure 4. 37 Dependence on the Source of Technology 
 
The above result shows indication of no support for Hypothesis 12: External 
technology acquisition does not create reliance/dependence on the source of the 
technology 
 
4.2.10 Advantages and Disadvantages of the Acquisition Channels 
 
This survey also questioned the companies regarding the advantages and disadvantages 
of internal and external technology acquisition. Unlike other questions, questions in 
this section were open-ended and the company was asked what their experiences were. 
 
The most frequently cited responses varied but cheaper costs (4 responses) and 
custom/flexibility (4 responses) were the main advantages of internal technology 
acquisition, while high cost and high complexity (8 responses), long lead time (6 
responses) and limitation of internal resources (4 responses) were the major 
disadvantages of this channel.  
 
Major advantages of external technology acquisition were shorter time (8 responses) 
and lower cost (6 responses) while the major disadvantages were higher cost (6 
responses) and the need to adjust/adapt (4 responses). Except for the higher cost, these 
findings confirm the findings from literature review. 
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The conflicting results regarding the cost of external and internal technology 
acquisition from the open ended question do not give clear indication whether: 
 
Hypothesis 10: There is no significant difference between the costs of internal and 
external technology acquisition is supported or not supported. 
 
Further investigation by examining the type of ownership/relationship (i.e. independent 
or arm length), revealed that this higher cost of external technology development was 
mainly due to the responses from local and independent companies. This may explain 
why higher cost of external technology acquisition was considered as a disadvantage as 
most of these companies were small and investing (buying) in external technology 
required a relatively large capital.  
 
The full results of these advantages and disadvantages can be seen in Appendix B. 
 
4.3 SUMMARY 
 
This chapter describes the database (survey responses) derived from the industry 
survey. In summary, data shows that for the Indonesian case study:  
• Companies surveyed have had experience in searching and utilising technology 
from external sources. 
• External technology acquisition will become increasingly more important in the 
future. 
• The search and utilisation of external technology were done mostly on an ad 
hoc basis. 
• Companies used both methods of internal and external technology acquisition 
to acquire and build their core technologies. 
• There was no clear evidence that the cost of internal technology acquisition is 
higher than the cost of external technology acquisition, and vice versa. 
• External technology acquisition resulted in less time to market. 
• Internal technology acquisition was considered as the most important channel 
of technology acquisition. 
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• The main reasons for acquiring technology externally were to reduce cost and 
to allocate limited resources more effectively. 
• The main problems or issues in external technology acquisition were 
dependence on the source, transaction costs and problem related to how to 
organise, manage and implement the external technology. 
• The main important criteria in choosing internal or external technology were 
relative competence or ability, time and sense of urgency, industry fit/standards 
and the relative cost 
• Most companies relied on foreign companies for their technologies 
• External and internal technology acquisition have a positive impact in the long 
term core competencies and capabilities of the companies 
 
With regard to the hypotheses in this research, Table 4.5 summarises the indicative 
results of the investigations using the survey data. However, it should be noted that 
further statistical tests and analysis need to be carried out to substantiate these 
indicative results.  
 
Table 4.5 Indicative Findings for the Hypothesis 
 
 
Hypotheses 
 
 
Potential 
sources 
 
Indicative 
Finding 
Hypothesis 1A 
Companies do not make an effort to search 
and utilise technology from external sources
  
Hypothesis 1B 
There is no difference in the basis of effort 
to search and utilise technology from 
external sources  
 
 
Question 9 
 
 
Questions 12 & 
13 
 
 
Not supported 
 
 
Not supported 
Hypothesis 2 
There is no significant difference in the 
importance of the mechanisms used to 
monitor technology 
 
 
Questions 12 & 
18 
 
Not supported 
Hypothesis 3 
There is no significant difference in the 
importance of the channels for technology 
acquisition 
 
 
Questions 20, 36 
& 37 
 
Not supported 
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Table 4.5 (Continuation) Indicative Findings for the Hypothesis  
 
Hypothesis 4 
There is no significant difference in the 
importance of the reasons to acquire 
technology from external sources  
 
 
Question 38 
 
Not supported 
Hypothesis 5 
There is no significant difference in the 
importance of the problems in acquiring 
technology externally 
 
 
Questions 44 & 
52 
 
Not supported 
Hypothesis 6 
Internal technology development (R&D) is 
not significant in building core competency  
 
 
Questions 22, 25, 
& 27 
 
Not supported 
Hypothesis 7 
External technology source (buying 
technology) is not significant in building  
core competency 
 
 
Questions 22, 26, 
& 28 
 
No supported 
Hypothesis 8  
There is no significant long term impact of 
external technology sources on the 
capabilities and core competency  
 
 
Questions 46 & 
48 
 
Not supported 
Hypothesis 9 
There is no significant long term impact of 
internal sourcing of technology on the 
capabilities and core competency  
 
Questions 47 & 
49 
 
Not supported 
Hypothesis 10  
There is no significant difference between 
the costs of internal and external technology 
acquisition  
 
 
Questions 31, 
38a, 38b, 51 & 
52 
 
Not supported 
and Supported 
Hypothesis 11 
There is no significant difference regarding 
the time to market between internal and 
external technology acquisition 
 
 
Questions 32 & 
38d 
 
Not supported 
Hypothesis 12 
External technology acquisition does not 
create reliance/dependence on the source of 
the technology 
 
 
Questions 37, 
44f & 50 
 
Not supported 
 
 
The following Chapter 5 describes the statistical analysis used to substantiate findings 
in this chapter. 
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DATA ANALYSIS  
 
 
 
 
5.1 STATISTICAL ANALYSIS 
 
5.1.1 Parametric Statistics 
 
Different statistical methods were used to test the hypotheses in this research 
depending on the nature of the data collected from the survey questions. 
 
Parametric statistics such as one sample t-test and one-way ANOVA were used as the 
first choice when appropriate. These tests require some conditions to be met and the 
most stringent one being that the data should follow a normal distribution (normality 
assumption). As the sample size in this research is quite small (14 companies), it is 
quite likely that this normality condition would not be met and results would be less 
accurate.  
 
However, research by Glass, Peckham and Sanders (1972) find that many parametric 
tests (including t-test) are not seriously affected by violation of assumptions, such as 
the normality condition. This finding is supported later by Hopkins and Glass (1978); 
Hopkins, Hopkins and Glass (1996), and they conclude that the t-test is robust enough 
and violation of the assumption of normality will not nullify the validity of the test. 
Therefore, the condition of normality is not a necessary requirement for using the t-
test.  
 
Based on this, the use of the t-test for a small sample is considered acceptable. The 
parametric statistical tests were conducted using 95% confidence level or significance 
level (α) of 0.05. The confidence level (1 – α) determines how confident (in 
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percentage) a researcher can be about being correct and it states the long run 
percentage of time that a confidence interval will include the true population 
parameter. The significance level (α) is the probability of rejecting the null hypothesis 
when in fact it is true and should not be rejected. It is a critical probability in choosing 
between the null hypothesis and the alternative hypothesis (Zikmund, 2003). These two 
concepts are two different ways of expressing the same information.  
 
5.1.2 Non-Parametric Statistics 
 
Where appropriate, non-parametric statistics such as chi-square (χ2) for goodness of fit, 
also referred to as one-sample chi-square (Pallant, 2005); Kruskal-Wallis test, which is 
the equivalent of one-way ANOVA (Coakes, 2005; Brace, Kemp & Snelgar, 2006; 
Sekaran, 2003) were used as supplement. When the chi-square for goodness of fit was 
not appropriate, Kolmogorov-Smirnov one sample test was used as this test is 
appropriate for small sample size (Cooper & Schindler, 2003). 
 
Although non-parametric statistics are less powerful than parametric statistics, the 
advantage of using non-parametric tests is that they do not make assumptions about the 
underlying population (sometimes they are called distribution-free tests), appropriate 
for small data, and most of all, the data does not have to meet the stringent assumptions 
of the parametric methods.  
 
Another feature of the non-parametric methods is that they are suitable for data which 
is not truly quantitative, such as data measured on nominal (categorical) and ordinal 
(ranked) scales (Pallant, 2005; Pelosi, Sandifer & Sekaran, 2001), or the data is not 
from a continuous variable (Hinton et al. 2004) 
 
The use of non-parametric tests to supplement the parametric tests was also justified on 
the basis that most of the questions in the survey may not be considered as purely 
interval scale. They were more like ordinal scale where preferences were ranked. The 
treatment to the Likert type scale as an interval scale is accepted widely only on the 
basis of convention (Cavana, Delahaye & Sekaran, 2001). Therefore, the use of non-
parametric statistics in this research is justified. 
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All of the non-parametric tests were based on a 95% confidence interval level and 
significance level (α) of 0.05.  
 
5.1.3 Correspondence Analysis 
 
A third type of method called correspondence analysis was used in this research. This 
is not a new technique for data analysis as the development can be traced back to the 
1930s. However, it was by the work of Jean-Paul Benzécri in France in the 1960s that 
this technique started to get more attention. The term is coined by Benzécri, a 
translation of French ‘analyse des correspondances’. This technique later became 
popular among the English and American sociologists after the publication of the 
classical text by Greenacre (1984) and by the availability of computer software 
programs. The history of the development of this technique is discussed in the work of 
the BMS/van Meter et al.(1994). 
 
Basically, correspondence analysis is a graphical method of data analysis utilising data 
matrix as input. It is a technique that enables us to reduce the dimensions and creates 
the perceptual map based on the association between objects and a set of descriptive 
characteristics or attributes (Hair et al., 1995). In this procedure, the structure of a 
complex data matrix could be revealed by replacing the raw data with a more simple 
data matrix without losing essential information. By doing this, results can be 
presented visually as points within a space and this will enhance interpretation 
(Clausen, 1998). 
 
Correspondence analysis is quite similar to factor analysis but has been extended 
beyond factor analysis. This technique enables the correspondence of categories of 
variables (especially those measured in nominal terms such as frequency counts across 
a set of attributes) to be portrayed. The correspondence then becomes the basis for 
developing perceptual maps (Hair et al., 1995; Hair et al., 2006). This technique is 
especially useful for analysis of large contingency tables. It analyses the association 
between two or more categorical variables by representing the categories of variables 
as points in low-dimensional space, such as dual low-dimensional vector spaces 
(Greenacre, 1984; Clausen, 1998). 
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Correspondence analysis is an exploratory and descriptive technique in the sense that it 
describes rather than analyses the data. The concepts underlying the correspondence 
analysis are geometric rather than statistical. The primary concepts in this technique 
are profiles, masses, chi-square distances, and inertia (Greenacre, 1994). A step by step 
guide to the use of this technique is clearly described by Greenacre (1993), Clausen 
(1998), and Hair et al., (2006), while Greenacre (1984) and Benzécri (1992) discussed 
the theoretical foundations and some applications of this technique. 
 
One advantage of this technique is that it is often considered as a model-free 
(distribution) method and requires few assumptions to be made about the data. The 
only assumption is that the data elements must be nonnegative numbers (Hair et al., 
1995; Clausen, 1998). However, one drawback of this technique regards the direct 
interpretation of the row-to-column distances (categories). This issue has been widely 
debated and is a controversial aspect of this technique (Greenacre, 1993; Hair et al., 
1995). One should also notice that this technique is descriptive in nature and hence not 
appropriate for hypothesis testing (Hair et al., 1995; Hair et al., 2006). 
 
In this research, the use of the correspondence analysis is considered appropriate as 
answers to many of the questions could be tabulated in a simple contingency table 
(two-way table of rows and columns) and then the data matrix could be analysed 
without much concern about its distribution and other stringent assumptions such as in 
other methods. Using this technique, a better understanding and explanation could be 
obtained regarding the association of some variables to the response categories, to 
support and supplement the statistical methods used. 
 
Input data for the correspondence analysis in this thesis is in the form of data matrix 
similar to the analysis conducted by Burke (2004) in her study of survey data from 
construction industry companies in Australia. The matrix consists of rows representing 
the category of responses to questions and columns representing the variables 
(questions) under investigation. A generic format is as follows (Table 5.1): 
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Table 5.1 Matrix of Input Data for the Correspondence Analysis 
 
       Variables (Questions) 
          Category of responses 
               1 2 3 …. j 
   1   f11 f12 f13 …. f1j
   2   f21 f22 f23 …. f2j
   .    .  .  . ….  . 
   .    .  .  . ….  . 
   i                   fi1 fi2 fi3 …. fij
   fij = number of response (frequency) for category j from question j 
 
A simple example of the correspondence analysis 
 
The mathematical concepts and procedures involved in correspondence analysis are 
very complex, mainly dealing with matrix algebra. In this simple example, our main 
concern is the practical example and interpretation of the analysis rather than the 
technical details. 
 
The following example describes the correspondence analysis method using data 
presented in Greenacre (1984, p. 55), regarding a fictitious survey of the smoking habit 
of employees in a company. The survey data set, usually called contingency table, is 
presented in the following table: 
 
Table 5.2 Example of the Contingency Table  
(Frequencies of different types of smokers for various types of employees) 
Smoking category 
Employee's category None (N) Light (L) Medium (M) Heavy (H) 
  
Row total 
Senior managers (SM) 4 2 3 2 11
Junior managers (JM) 4 3 7 4 18
Senior employees (SE) 25 10 12 4 51
Junior employees (JE) 18 24 33 13 88
Secretaries (S) 10 6 7 2 25
Column total 61 45 62 25 193
Source: Greenacre (1984, p. 55) 
 
The most basic concept in correspondence analysis is that of a profile, and a profile of 
a set of frequencies is the frequencies divided by their totals (Greenacre, 1993). In our 
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example, the set of frequencies for senior managers corresponding to the four smoking 
habits is [4,2,3,2] and the profile is [4/11, 2/11,3/11,2/11] or [0.364, 0.182, 0.273, 
0.182]. The profile may also be presented in percentage [36.4%, 18.2%, 27.3%, 
18.2%]. The row profiles, which give the row proportions for each cell based on the 
marginal total, from the above data set are given in the following table:  
 
Table 5.3 Example of the Row Profiles  
  Smoking category   
Employee's category None (N) Light (L) Medium (M) Heavy (H) Total 
Senior managers (SM) 0.364 0.182 0.273 0.182 1.000
Junior managers (JM) 0.222 0.167 0.389 0.222 1.000
Senior employees (SE) 0.490 0.196 0.235 0.078 1.000
Junior employees (JE) 0.205 0.273 0.375 0.148 1.000
Secretaries (S) 0.400 0.240 0.280 0.080 1.000
Column mass 0.316 0.233 0.321 0.130  
 
In the above table, the four column values in each row could be considered as 
coordinates in a 4-dimensional space. For example, the coordinates for secretaries are 
[0.4 “None”, 0.240 “Light”, 0.280 “Medium”, 0.080 “Heavy”], and this is the profile 
of the secretaries across the smoking category. When we plot all of these row 
coordinates we will be able to get a map that will show us the points representing the 
rows (employee categories), where each row (employee category) is described by the 
vector of four coordinates, and its distribution across the smoking categories.  
 
The basic idea behind the correspondence analysis is how to describe the above data 
graphically in a lower-dimensional space (1, or 2 dimensional graph) but still retains 
all, or almost all of the information about the differences between the rows/columns. 
While the benefit of this technique is not very apparent for small tables, this method is 
very useful for the presentation and interpretation of very large tables (StatSoft, 1984-
2003). 
 
Similarly, we could also view the original contingency table from a column perspective 
and produce the column profiles. The column profiles give the column proportion for 
each cell based on the marginal total. The following table presents the column profiles:  
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Table 5.4 Example of the Column Profiles 
Smoking category  
Employee's category None (N) Light (L) Medium (M) Heavy (H) Row mass 
Senior managers (SM) 0.066 0.044 0.048 0.080 0.057
Junior managers (JM) 0.066 0.067 0.113 0.160 0.093
Senior employees (SE) 0.410 0.222 0.194 0.160 0.264
Junior employees (JE) 0.295 0.533 0.532 0.520 0.456
Secretaries (S) 0.164 0.133 0.113 0.080 0.130
Total 1.000 1.000 1.000 1.000   
 
The second concept in correspondence analysis is the concept of mass. The mass is a 
weight assigned to each of the row/column profile and basically it is a measure of 
importance of the point. The row mass equals to the frequency of row category divided 
by the grand total. From Table 5.3 above, the row mass for the junior employees’ 
category is 88/193 or 0.456, and the row masses of the whole table are [0.057, 0.093, 
0.264, 0.456, 0.130]. 
 
Another way to understand the concept of mass in our example (see Table 5.2) is to 
consider that there are 11 people in the category of senior managers (SM), 18 in junior 
managers (JM), 51 in senior employees (SE), 88 in junior employees (JE) and 25 in 
secretaries (S). Then average position of all 193 employees is at its average profile. 
The average row profile is the centroid, where each profile is weighted by its 
respective mass: 
 
Average profile = (0.057 x profile SM) + (0.093 x profile JM) + (0.264 x  
                                     profile SE) + (0.456 x profile JE) + (0.130 x profile S)  
 
Similarly, we could also calculate the column mass, the masses associated with the 
column profiles. The column masses in our example are [0.316, 0.233, 0.321, 0.130] 
and this is also the average column profile, and thus the centroid of the profiles: 
 
Average profile = (0.316 x profile N) + (0.233 x profile L) + 
       (0.321 x profile M) + (0.130 x profile H) 
 
The third concept is the distance function between the points, called χ2 distance (chi-
square distance). It is a slight variant of the Euclidean (straight line) distance between 
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points in vector space. In the chi-square distance, each squared difference between 
coordinates is divided by the corresponding element of the average profile (row masses 
or column masses). χ2 distance is the input to principal components analysis, producing 
the dimensions (factors) which correspondence analysis uses to map. 
 
In our example, the χ2 distance and the Euclidean distance between the senior 
managers and the junior managers’ rows is given by (see Table 5.3): 
 
χ2 distance = ( ) ( ) ( ) ( )
130.0
222.0182.0
321.0
389.0273.0
233.0
167.0182.0
316.0
222.0364.0 2222 −+−+−+−  
Euclidean dist. = 2222 )222.0182.0()389.0273.0()167.0182.0()222.0364.0( −+−+−+−  
 
The χ2 distance and the Euclidean between the none and the light smoking category 
columns is given by (see Table 5.4): 
 
χ2 distance = ( ) ( ) ( ) ( ) ( )
130.0
133.0164.0
456.0
533.0295.0
264.0
222.0410.0
093.0
067.0066.0
057.0
044.0066.0 22222 −+−+−+−+−  
Euclid. dist. = 22222 )133.0164.0()533.0295.0()222.0410.0()067.0066.0()044.0066.0( −+−+−+−+−  
 
The next important concept is the inertia, which measures the total variance in the 
correspondence analysis. The concept is similar to the term “moment inertia” in 
mechanics. In correspondence analysis there is a cloud of profile points with masses 
adding up to 1. These points have a centroid (i.e. average profile/column masses) and a 
chi-square distance between the profile points. Each profile point contributes to the 
inertia of the whole. The inertia is defined as the total Pearson χ2 statistic for the two-
way table divided by the total sum (193 in our example). It measures the degree of 
difference between the employee categories (rows’ points) that we are trying to 
represent optimally in the map (Greenacre, 2002). 
 
In correspondence analysis, a map is produced showing two of the dimensions as the 
result from principal component analysis of point distances, and the points are shown 
in relation to these dimensions. 
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Using SPSS software package program for our example, output for the correspondence 
map is shown in Figure 5.1 and the results of the calculation is shown in Table 5.5.  
 
 
Figure 5.1 Example of the Correspondence Analysis Map 
 
 
Table 5.5 Example of the Correspondence Analysis Results 
Summary 
 
Proportion of Inertia 
Confidence Singular 
Value 
CorrelationDimension 
  
  
Singular 
Value 
  
  
Inertia 
  
  
Chi 
Square 
  
  
Sig. 
  
  
Accounted 
for 
 
Cumulative  
  
Standard 
Deviation 
  2 
1 .273 .075   .878 .878 .070 .020
2 .100 .010   .118 .995 .076  
3 .020 .000   .005 1.000    
 
Total   .085 16.442
.172
(a) 1.000 1.000    
a  12 degrees of freedom 
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Table 5.5 (Continuation) Example of the Correspondence Analysis Results 
 
Overview Row Points(a) 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of PointStaff Group   
  
Mass 
  
  
1 
  
2 
  
Inertia 
  
  1 2 1 2 Total 
Sr Managers .057 -.126 .612 .003 .003 .214 .092 .800 .893
Jr Managers .093 .495 .769 .012 .084 .551 .526 .465 .991
Sr Employees .264 -.728 .034 .038 .512 .003 .999 .001 1.000
Jr Employees .456 .446 -.183 .026 .331 .152 .942 .058 1.000
Secretaries .130 -.385 -.249 .006 .070 .081 .865 .133 .999
Active Total 1.000    .085 1.000 1.000     
a  Symmetrical normalization 
 
Overview Column Points(a) 
 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of PointSmoking   
  
Mass 
  
  
1 
  
2 
  
Inertia 
  
  1 2 1 2 Total 
None .316 -.752 .096 .049 .654 .029 .994 .006 1.000
Light .233 .190 -.446 .007 .031 .463 .327 .657 .984
Medium .321 .375 -.023 .013 .166 .002 .982 .001 .983
Heavy .130 .562 .625 .016 .150 .506 .684 .310 .995
Active Total 1.000    .085 1.000 1.000     
a  Symmetrical normalization 
 
 
In the above correspondence map, the category none is the only column category on 
the left side of the origin for the first dimension, and we may conclude that the first 
axis separates the None smokers from the other categories of smokers.  Secretaries and 
senior employees are similar in their smoking habit. And most of the light smokers are 
junior employees, while most of the heavy smokers are junior managers and senior 
managers. 
 
In correspondence analysis, the maximum number of dimensions that can be extracted 
from a two-way table is equal to the minimum of the number of columns minus 1 and 
the number of rows minus 1. If the maximum number of dimensions is chosen then all 
information contained in the table can be exactly reproduced.  
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For our example, the maximum number of dimensions is 3 (minimum of 5 rows minus 
1, and minimum of 4 columns minus 1). From Table 5.5 (the summary table), the first 
dimension explains 87.8% of the total inertia and the second dimension explains only 
11.8%. Therefore, the two dimensions explain 99.5% of the total inertia and we may 
decide to omit the last dimension as it represents only less than 1 % of the total inertia. 
 
5.2 TEST OF HYPOTHESES 
 
This section describes the hypothesis testing process using statistical methods 
mentioned previously. A software computer program, SPSS 11.5 for Windows, was 
used for the analyses. Appendix C contains the details of the results of the t-test; one-
way ANOVA; Chi-square and Kruskal-Wallis tests, while Appendix D details the 
results of the Correspondence Analysis.   
 
5.2.1 Hypothesis 1 
 
Hypothesis 1A: Companies do not make an effort to search and utilise technology from 
external sources.  
 
This hypothesis was tested using the chi-square (χ2) for goodness of fit based on the 
data gathered from question 9. 
According to the result, Hypothesis 1A is rejected because there is a significant 
difference between companies who answered yes and no to this issue (χ2 = 4.571,  
df = 1, significance p = 0.033). 
 
Hypothesis 1B: There is no difference in the basis of effort to search and utilise 
technology from external sources. 
 
Questions 12 and 13 relate to this hypothesis. 
Results of Question 12 on Figure 4.3 in Chapter 4 indicate that the responsibility in 
doing this effort lies in many functions and therefore do not support this hypothesis.  
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According to the test result for Question 13, Hypothesis 1B is rejected because there is 
a significant difference between companies who answered on an ad hoc basis and 
continuous basis in their effort to search and utilise technology from external sources 
(χ2 = 4.571, df = 1, significance p = 0.033).  
 
Therefore, with the rejection of these two hypotheses we may conclude that companies 
do make an effort to search and utilise external technology and the effort is conducted 
on an ad hoc basis. Data also show that there is no clear policy or guidelines in doing 
the external technology acquisition. These confirm the literature that suggests the role 
of external technology acquisition is getting more important and there is no adequate 
framework or policy guidelines regarding external technology acquisition.  
 
5.2.2 Hypothesis 2 
 
Hypothesis 2: There is no significant difference in the importance of the mechanisms 
used to monitor technology. 
 
Questions 12 and 18 of the survey relate to this hypothesis. 
 
On the basis of Figure 4.3 in Chapter 4 (result for Question 12), this hypothesis is 
rejected, suggesting that there are differences in the ways (locus of responsibility) to 
monitor technology. 
 
The one-sample t test and the one way ANOVA were used to test the data gathered 
from Question 18. The t test was conducted using a test value of 3 as this value 
represents a somewhat/medium reliance on the mechanisms.   
 
Results of the t-test showed that: responsible person for core technology/research 
program; internal technology steering clusters; participation in technical professional 
societies; customer panels or input; participation in standard bodies; specialised 
internal monitoring unit; external science/technology advisory boards; and networking 
with young technology-based firms have p > 0.05 suggesting that the mean of these 
mechanisms was statistically significant at 3. While industry-based consortia; 
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university liaison/affiliate programs; participating in publicly-funded R&D programs; 
university research consortia; and venture capital funds have p < 0.05 suggesting that 
the mean was not equal to 3 (Table 5.6). 
 
Table 5.6 One-Sample t Test for Question 18 
   N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
Resperscore 13 3.15 1.345 .373 .413 12 .687 Accepted
Intsteering 13 3.23 .927 .257 .898 12 .387 Accepted
Techprofessional 13 2.62 .870 .241 -1.594 12 .137 Accepted
Custinput 13 3.62 1.193 .331 1.860 12 .088 Accepted
Indconsortia 13 2.54 .519 .144 -3.207 12 .008 Rejected
Parstandard 12 2.92 .996 .288 -.290 11 .777 Accepted
Uniliaison 13 2.23 1.166 .323 -2.379 12 .035 Rejected
ParRDprog 13 1.85 1.144 .317 -3.638 12 .003 Rejected
Uniresconsortia 13 1.92 1.115 .309 -3.482 12 .005 Rejected
Speintmon 12 2.75 1.215 .351 -.713 11 .491 Accepted
Extboards 13 2.69 1.109 .308 -1.000 12 .337 Accepted
Netechbase 13 2.46 1.330 .369 -1.460 12 .170 Accepted
Venturecapital 13 1.92 1.382 .383 -2.809 12 .016 Rejected
 
With these results, Hypothesis 2 is rejected and we conclude that there are significant 
differences in the importance of the mechanisms to monitor technology. 
 
The one way ANOVA test also confirmed that the mean of the mechanisms to monitor 
technology was different with F(12,154) = 3.005, df = 12 and significance p = 0.001, 
while the non-parametric Kruskal-Wallis test showed the mechanisms to monitor 
technology was significantly different with χ2 = 34.279, df  = 12, N = 167, and 
significance p = 0.001. Table 5.7 summarises these results.  
  
Table 5.7 One-way ANOVA and Kruskal-Wallis Test for Question 18 
 
Test 
 
Value 
 
 
Degree of 
Freedom 
 
p 
(significance) 
 
 
Hypothesis
One-way ANOVA (F) 3.005 (12;154) 0.001 Rejected
Kruskal-Wallis (χ2) 34.279 12 0.001 Rejected
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On the basis of these tests, there is sufficient evidence to reject Hypothesis 2 and 
accept the alternative hypothesis that there are differences in the importance of the 
mechanisms to monitor technology. 
 
Further investigation based on the Kruskal-Wallis mean rank (See Appendix C, 
Question 18) revealed that the top 5 mechanisms to monitor technology were: 
• Customer panels or input 
• Internal technology steering groups 
• Responsible person for core technology/research program 
• Participation in standard bodies 
• Specialised internal monitoring unit 
 
The correspondence analysis technique was applied to question 18 and the result 
showed that 79.9 % of the total inertia was accounted for by two dimensions and this 
was considered sufficient.  
 
Investigation of the graphical output in Figure 5.2 shows that 5 clusters of mechanisms 
to monitor external technology could be identified: 
• Cluster I: venture capital funds, participation in publicly-funded R&D 
programs, and university research consortia. This is a cluster of mechanisms to 
monitor technology which were never used by the companies surveyed.  
• Cluster II: university liaison/affiliate programs and networking with young 
technology-based firms. This cluster is associated with mechanisms that were 
hardly used by the companies surveyed.  
• Cluster III: external science/technology advisory boards; specialised internal 
monitoring unit; participation in standard bodies; and participation in technical 
professional societies. Mechanisms in this cluster were somewhat important 
and were used with medium frequency.   
• Cluster IV: responsible person for core technology/research program and 
internal technology steering clusters. This cluster includes mechanisms that 
were used quite often. 
• Cluster V: customer panels or input. This mechanism was the most extensively 
used. 
  109 
Chapter 5 Data Analysis 
 
Row and Column Points
Symmetrical Normalization
Dimension 1
1.51.0.50.0-.5-1.0
D
im
en
si
on
 2
1.5
1.0
.5
0.0
-.5
-1.0
-1.5
MECHANIS
IMPORTAN
Netechbase
on
Uniliaison
Venture
Extscie
Speintm
Uniconsor
ParRDprog
Standbo
Indconsortia
Custinput
Techprofes
Intsteering
Corepers
5
4
3
2
1
  Figure 5.2 Result of Correspondence Analysis for Question 18 
 
Results from applying the correspondence analysis support the notion that there are 
differences in the importance of mechanisms to monitor technology and, as shown 
previously, there were 5 clusters identified.  
 
The finding that customer panels or input was the most extensive mechanism to 
monitor technology confirms with Robert’s (2001) finding in Japan where customer 
was ranked first. 
 
5.2.3 Hypothesis 3 
 
Hypothesis 3: There is no significant difference in the importance of the channels for 
technology acquisition. 
 
Data from Questions 20, 36 and 37 were used to test this hypothesis. 
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Visual presentation of data gathered from Question 37 in Figure 4.28 showed that there 
were a variety of sources of technology and therefore indicate no support for this 
hypothesis, suggesting that this hypothesis should be rejected. 
 
Chi-square goodness of fit was used to test data from Question 20 and this hypothesis 
is rejected with χ2 = 8.000, df = 2, significance p = 0.018 (Table 5.8), suggesting that 
there are differences in the channels for technology acquisition (among outsourcing, 
insourcing and the mixed type) 
 
Table 5.8 Chi-square Test for Question 20 
  
  Observed N Expected N Residual 
Outsourcing 25 16.3 8.7
Insourcing 15 16.3 -1.3
In/Out Sourcing 9 16.3 -7.3
Total 49
 
Test Statistics 
 
  OUTCOME
Chi-
Square(a) 8.000
Df 2
Asymp. Sig. .018
a  0 cells (.0%) have expected frequencies less than 5.  
The minimum expected cell frequency is 16.3. 
 
 
Data from question 36 was tested using one sample t-test and one-way ANOVA. The 
test value used was also 3, the same as in testing hypothesis 2.  
 
Results showed that: in-house development by R&D and engineering units; merger and 
acquisition; minority investment/venture capital; private label; intrapreneurship or 
internal venturing; foul methods, such as copying, stealing, or reverse engineering; 
education and training have p < 0.05 suggesting that the means were statistically 
significant not equal to 3. While the means for: joint ventures or alliances; licensing; 
R&D contract; collaborative R&D project; acquiring the technology directly or 
embodied in new materials, components, systems, equipment, software and services; 
and consultant were statistically significant equal to 3 where p > 0.05. 
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On this basis, we reject Hypothesis 3 and conclude that there were significant 
differences in the importance of the channels used for technology acquisition (Table 
5.9). 
 
Table 5.9 One-Sample t Test for Question 36 
 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
INHOUSE 13 4.15 1.345 .373 3.094 12 .009 Rejected
MERACQ 12 1.67 1.155 .333 -4.000 11 .002 Rejected
Jointventures 11 2.09 1.446 .436 -2.085 10 .064 Accepted
Licensing 12 2.92 1.564 .452 -.185 11 .857 Accepted
RDcontract 13 2.31 1.316 .365 -1.897 12 .082 Accepted
RRCollaborative 11 2.36 1.567 .472 -1.347 10 .208 Accepted
Minorityinvestment 11 1.27 .647 .195 -8.859 10 .000 Rejected
Privlabel 10 1.40 .699 .221 -7.236 9 .000 Rejected
Intrapreneurship 12 1.58 1.084 .313 -4.529 11 .001 Rejected
Directembodied 12 2.75 1.288 .372 -.672 11 .515 Accepted
Foulmethods 12 2.25 1.138 .329 -2.283 11 .043 Rejected
Edutraining 13 3.85 .801 .222 3.811 12 .002 Rejected
Consultant 12 2.25 1.288 .372 -2.017 11 .069 Accepted
 
 
The one-way ANOVA and Kruskal-Wallis tests also confirmed that we should reject 
Hypothesis 3 and conclude that there are differences in the means of technology 
acquisition channels (see Table 5.10).  
 
Table 5.10 One-way ANOVA and Kruskal-Wallis Test for Question 36 
 
Test 
 
Value 
 
 
Degree of 
Freedom 
 
p 
(significance) 
 
 
Hypothesis
One-way ANOVA (F) 6.281 (12;141) < 0.001 Rejected
Kruskal-Wallis (χ2) 51.693 12 < 0.001 Rejected
 
 
On the basis of all these tests, we reject Hypothesis 3 and accept the alternative 
hypothesis that there are differences in the (importance) of the channels used for 
technology acquisition. 
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Kruskal-Wallis mean rank (See Appendix C, Question 36) revealed that the top 5 
channels to acquire technology were: 
• In-house development by R&D and engineering units 
• Education and training 
• Licensing 
• Acquisition of the technology directly or embodied in new materials, 
components, systems, equipment, software and services 
• R&D contract 
 
Correspondence analysis technique was applied to Question 36 and the results showed 
that 87.5% of the total inertia was accounted for by two dimensions and this is 
considered sufficient. The level of significance of the technology acquisition channels 
was ranked by falling scale along the first dimension (increasing from left to right). 
 
Investigation of the graphical output in Figure 5.3 showed that 5 clusters of technology 
acquisition channels could be identified: 
• Cluster 1: merger and acquisition; intrapreneurship; private labelling; and 
minority investment. This cluster represented technology acquisition channels 
which were relatively not significant at all (not important) for the companies 
surveyed. 
• Cluster 2: R&D contract; joint venture; consultant; and foul method. These 
channels were less significant (or less important) as the technology acquisition 
channels for the companies.  
• Cluster 3: licensing and collaborative R&D. These channels were considered as 
somewhat important.   
• Cluster 4: directly embodied channel; and education and training. Channels in 
this cluster were considered quite significant as technology acquisition 
channels. 
• Cluster 5: in-house development. This channel was the most significant one 
according to the survey. 
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Figure 5.3 Result of Correspondence Analysis for Question 36 
 
Although correspondence analysis technique is not meant to be used as a hypothesis 
testing method, results from applying this technique support that the hypothesis that 
there are differences in the importance of the technology acquisition channels for the 
companies surveyed. 
 
An important finding from this investigation is that in-house development is the most 
important channel for technology acquisition and this confirms findings from literature.   
 
5.2.4 Hypothesis 4 
 
Hypothesis 4: There is no significant difference in the importance of the reasons to 
acquire technology from external sources. 
 
Data from Question 38 was used to test this hypothesis. Results of the t-test in Table 
5.11 showed that: high cost and high complexity of internal technology development; 
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shortened product life-cycle; reduced time-to-market; rapid changes in product and 
process technology development; shortage of manufacturing capacity; pressure of 
global competition; focus on core products and processes; reduced/shared the risks in 
product/process development; unlocking the existing innovation activity; 
supplementing captive technology; further development and new applications have p > 
0.05, suggesting that the means were statistically significant at 3.  
 
While reduced costs; integration of multiple technologies in one product or service; 
incapability of in-house development to develop the new technology; gain advanced 
know-how quickly; allocate limited resources more effectively;  and licensing to others 
have p < 0.05, suggesting that the means were statistically significant not equal to 3. 
 
Table 5.11 One-Sample t Test for Question 38 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
Costcomplexity 11 3.64 1.206 .364 1.750 10 .111 Accepted
Reducecosts 11 3.91 .831 .251 3.627 10 .005 Rejected
Shortlifecycle 11 3.36 1.206 .364 1.000 10 .341 Accepted
Redtimemarket 12 3.67 1.073 .310 2.152 11 .054 Accepted
Rapidchanges 12 3.67 1.073 .310 2.152 11 .054 Accepted
Shortcapacity 12 2.75 1.215 .351 -.713 11 .491 Accepted
Integmultitech 11 3.73 1.009 .304 2.390 10 .038 Rejected
Pressglobalcompetition 11 3.82 1.250 .377 2.170 10 .055 Accepted
Foconcore 11 3.55 1.214 .366 1.491 10 .167 Accepted
INCAPRD 12 3.83 1.030 .297 2.803 11 .017 Rejected
REDRISKS 11 3.64 1.027 .310 2.055 10 .067 Accepted
GAINKNOW 12 3.83 .718 .207 4.022 11 .002 Rejected
Alloresources 12 3.92 .669 .193 4.750 11 .001 Rejected
Unlockinnovation 11 2.73 1.009 .304 -.896 10 .391 Accepted
Supplcaptech 10 2.90 1.197 .379 -.264 9 .798 Accepted
Licenother 11 1.91 .831 .251 -4.353 10 .001 Rejected
Furtdevelopment 12 3.17 1.030 .297 .561 11 .586 Accepted
 
 
With these results, we may reject Hypothesis 4 and conclude that there were significant 
differences in the importance of the channels for technology acquisition.  
  
The one-way ANOVA and Kruskal-Wallis tests also resulted in the same conclusion 
that we should reject Hypothesis 4 (Table 5.12) 
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Table 5.12 One-way ANOVA and Kruskal-Wallis Tests for Question 38 
Test 
 
Value 
 
 
Degree of 
Freedom 
 
p 
(significance) 
 
 
Hypothesis
One-way ANOVA (F) 3.109 (16;176) < 0.001 Rejected
Kruskal-Wallis (χ2) 38.651 16 0.001 Rejected
 
 
Therefore, on the basis of these tests, Hypothesis 4 is rejected and we conclude that 
there are significant differences in the importance of the reasons to acquire technology 
externally. 
 
Further investigation of the Kruskal-Wallis mean rank (See Appendix C, Question 38) 
showed that the top 5 reasons were: 
• To allocate limited resources more effectively 
• To reduce costs 
• To gain advanced know-how quickly 
• The incapability of in-house development to develop the new technology 
• The pressure of global competition 
 
Correspondence analysis showed that 85.5% of inertia was accounted for by two 
dimensions and hence this is considered sufficient. The significances of the reasons to 
acquire external technology were ranked by falling scale along the first dimension 
(increasing from left to right). 
 
Investigation of the graphical output resulted in 5 clusters were identified (Figure 5.4): 
• Cluster 1: for the purpose of licensing to others. This reason was important at 
all. 
• Cluster 2: shortage of manufacturing capacity; and supplement captive 
technology. This cluster was associated with less significant important reasons. 
• Cluster 3: focus on core products and processes; reduce/share the risks in 
product/process development; shorten product life-cycle; further development 
and new applications. Reasons in this category corresponded to the 
somewhat/medium importance.   
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• Cluster 4: gain advanced know-how quickly; allocate limited resources more 
effectively; and rapid changes in product and process technology development. 
Reasons in this cluster were considered significant or important as to why 
companies acquired technology externally. 
• Cluster 5: pressure of global competition; the high cost and high complexity of 
internal technology development; incapability of in-house development to 
develop the new technology; reduced time-to-market; and integration of 
multiple technologies in one product or service. These were the most 
significant reasons for companies to acquire technology externally.  
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Figure 5.4 Result of Correspondence Analysis for Question 38 
 
The correspondence analysis results supported the notion that there were differences in 
the reasons for acquiring external technology and the reasons could be classified into 5 
clusters. This supported the results of the hypothesis tests. 
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An important finding from this result is that pressure of global competition, the high 
cost and high complexity of internal technology development, incapability of in house 
development, integration of multiple technologies, to gain advanced know-how 
quickly, to reduce cost, to allocate limited resources, and to reduce time to market are 
all significant factors or reasons why companies acquire technology externally. This 
finding confirms finding from literature. 
 
5.2.5 Hypothesis 5 
 
Hypothesis 5: There is no significant difference in the importance of the problems in 
acquiring technology externally. 
 
Questions 44 and 52 relate to this hypothesis. 
 
Results from the t-test showed that: the need to adapt and fine tune the technology; to 
share the risks and profits with partners; restrictions imposed by the source of the 
technology; adverse impact on the in-house innovative capability; technology may be 
over-priced; and short run financial benefits but long-term competitive losses were 
statistically significant, having means equal to 3 with p > 0.05.  
 
While transaction costs, such as the costs to search, negotiate, execute and enforce the 
contract; Not invented here (NIH) syndrome; how to organise, manage and implement 
a technology acquisition process; dependence on the source of the technology were not 
statistically significant, having means not equal to 3 with p < 0.05 (see Table 5.13).  
 
This suggests that we should reject Hypothesis 5 and conclude that there are significant 
differences in the importance of the problems in external technology acquisition. 
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Table 5.13 One-Sample t Test for Question 44 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
Trancosts 12 4.00 1.206 .348 2.872 11 .015 Rejected
NIH 12 2.25 1.138 .329 -2.283 11 .043 Rejected
ADAPT 13 3.54 1.050 .291 1.849 12 .089 Accepted
ORGMANAG 12 3.92 .669 .193 4.750 11 .001 Rejected
Sharerisks 12 2.83 1.403 .405 -.411 11 .689 Accepted
Dependsource 12 4.08 .996 .288 3.767 11 .003 Rejected
Restimposed 11 3.18 1.722 .519 .350 10 .733 Accepted
Advimpact 11 2.91 1.136 .343 -.265 10 .796 Accepted
overpriced 11 3.36 1.120 .338 1.077 10 .307 Accepted
SHORTBEN 11 3.00 1.265 .381 .000 10 1.000 Accepted
 
 
One-way ANOVA and Kruskal-Wallis tests from Table 5.14 also confirmed this result.  
 
Table 5.14 One-way ANOVA and Kruskal-Wallis Tests for Question 44 
Test 
 
Value 
 
 
Degree of 
Freedom 
 
p 
(significance) 
 
 
Hypothesis
One-way ANOVA (F) 2.910 (9;107) 0.004 Rejected
Kruskal-Wallis (χ2) 22.910 9 0.006 Rejected
 
 
In addition, answers to Question 52 in Chapter 4 revealed that the costs and the need to 
adjust/adapt were the disadvantages of external technology acquisition problems 
suggesting that these were some of the many significant problems. 
  
On the basis of all of these results, we reject Hypothesis 5 and conclude that there are 
significant differences in the importance of the problems in acquiring technology 
externally. 
 
Investigation using the Kruskal-Wallis mean rank (See Appendix C, Question 44) 
showed that the top 5 problems were: 
• Dependence on the source of the technology 
• Transaction costs, such as the costs to search, negotiate, execute and enforce 
the contract 
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• How to organise, manage and implement a technology acquisition process 
• The need to adapt and fine tune the technology 
• The technology may be over-priced 
 
Results of correspondence analysis explained that 83.9% of total inertia was accounted 
for by two dimensions and this was considered sufficient. Four clusters were identified; 
each cluster corresponds to a level of significance (importance) of the problems in 
acquiring technology externally (Figure 5.5): 
• Cluster 1: the not invented here (NIH) syndrome. The NIH syndrome was not a 
significant problem in acquiring external technology. 
• Cluster 2: short run financial benefits but long-term competitive losses; adverse 
impact on the in-house innovative capability; and how to share the risks and 
profits with partners were problems with medium significance. 
• Cluster 3: technology may be over-priced; how to organise, manage and 
implement a technology acquisition process; and the need to adapt and fine 
tune the technology. These problems were significantly important.  
• Cluster 4: transaction costs; and dependence on the source of the technology. 
These problems were considered very significant in acquiring technology 
externally. 
 
Some important findings from this analysis are: 
• The not invented here syndrome is not an important problem of external 
technology acquisition although this is mentioned widely in the literature. 
• Dependence on the source and transaction costs are the most significant 
problems in acquiring technology from external sources and this confirms 
findings from literature.  
• This finding also supports the notion that companies in less developed 
countries, such as Indonesia, rely heavily on the external source of technology. 
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Figure 5.5 Result of Correspondence Analysis for Question 44 
 
5.2.6 Hypothesis 6 
 
Hypothesis 6: Internal technology development (R&D) is not significant in building 
core competency. 
 
Questions 22, 25, and 27 relate to this hypothesis. 
 
The Chi-square test for Question 22 found that there were differences in the role of the 
technology acquired (either through internal or external means) in forming the centre 
of the technology of the products/services of the companies with χ2 = 28.449, df = 4 
and p < 0.001 and this showed no support for Hypothesis 6 (meaning that we should 
reject this hypothesis). 
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The one sample t-test for Question 25 and 27 showed that internal development played 
no significant role in the development of core competency, however, it was significant 
in the development of competitiveness (Table 5.15). 
 
Table 5.15 One-Sample t Test for Question 25 and 27 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
IntRDcore 13 3.62 1.044 .290 2.125 12 .055 Accepted
IntRDcomp 13 3.77 1.013 .281 2.739 12 .018 Rejected
  
 
With these mixed results, there is no conclusive evidence that internal development is 
important in building core competency. Therefore Hypothesis 6 is accepted, meaning 
that internal technology is not significant in building core competency. 
 
This result also suggests that we should reject the indicative finding for this hypothesis 
in the previous chapter (Chapter 4), namely that internal technology is significant in 
building the core competency. 
 
This result contradicts the finding from literature where most agree that internal 
development is important in building core competency. Perhaps one explanation why 
this happened in the companies surveyed, is that most of them acquired technology 
from external source (see Figure 4.9 on Chapter 4) and hence their core competency 
was built on using external technology. And hence, internal development is important 
in the building the competitiveness of the companies surveyed.  
 
Further investigation regarding the impact of internal development on company 
performances showed that the role of internal development is significant for sales 
growth, return on investment (ROI) and profit, but not for R&D productivity (See 
Appendix C, Question 29). 
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5.2.7 Hypothesis 7 
 
Hypothesis 7: External technology source (buying technology) is not significant in 
building core competency. 
 
Questions 22, 26 and 28 relate to this hypothesis. 
 
The Chi-square test for Question 22 in the previous section showed that there are 
differences in the role of the technology acquired (either through internal or external 
means) in forming the centre of the technology for the products/services of the 
companies, suggesting that we should reject this hypothesis.  
 
The t-test for Questions 26 and 28 showed that the role of external technology to core 
competency and competitiveness of the companies surveyed was significant (Table 
5.16). 
 
Table 5.16 One-Sample t Test for Question 26 and 28 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
Exttechcore 14 3.64 .842 .225 2.857 13 .013 Rejected
Exttechcomp 14 3.86 .770 .206 4.163 13 .001 Rejected
  
  
With all of these results we may conclude that external technology acquisition is 
significant in building the core competency and therefore Hypothesis 7 is rejected.  
 
Analysis of responses regarding the effect of external technology acquisition to 
company performances showed that it has a positive effect on sales growth and profit 
but not on ROI and R&D productivity (Appendix C, Question 30). 
 
The pertinent finding from this analysis is that most companies perceive that external 
technology acquisition is important in building core competency. 
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5.2.8 Hypothesis 8 
 
Hypothesis 8: There is no significant long term impact of external technology sources 
on the capabilities and core competency. 
 
Question 46 and 48 relate to this hypothesis. 
 
Results of the t-test for these questions suggests that we should reject the proposal that 
the impact of external technology on long term capabilities and core competency was 
not significant (reject Hypothesis 8) and accept that external technology is significant 
for the long term capabilities and core competency (Table 5.17). 
 
Table 5.17 One-Sample t Test for Question 46 and 48 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
LOUTCOR 13 3.54 .877 .243 14.546 12 .000 Rejected
LOUTCOMP 13 4.08 .641 .178 22.950 12 .000 Rejected
  
 
An important finding from this analysis is that external technology acquisition is 
perceived as important for long term core competency. This finding is contrary to most 
findings from the literature. 
 
5.2.9 Hypothesis 9 
 
Hypothesis 9: There is no significant long term impact of internal sourcing of 
technology on the capabilities and core competency. 
 
Questions 47 and 49 relate to this hypothesis and result of t tests is shown in the Table 
5.18  
Table 5.18 One-Sample t Test for Question 47 and 49 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
LINTCORE 13 4.23 .599 .166 7.407 12 .000 Rejected
LINTCOMP 13 4.08 .641 .178 6.062 12 .000 Rejected
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On the basis of the t-test results, Hypothesis 9 should be rejected and we conclude that 
there is significant long term impact of internal sourcing on the capabilities and core 
competency. 
 
Together with the results from the previous section (for Hypothesis 6), an interesting 
conclusion could be made. That is, while internal technology development is perceived 
as being important for long term core competency, it is not important for current core 
competency.  
 
This finding confirms findings from literature that internal development is significant 
for long term core competency of a company. 
 
5.2.10 Hypothesis 10 
 
Hypothesis 10: There is no significant difference between the costs of internal and 
external technology acquisition.  
 
Questions 31, 38a, 38b, 51 and 52 relate to this hypothesis. 
  
Chi-square goodness of fit requires that the frequency of each cell for the variable 
should be at least 5, therefore it could not be used for Question 31 as assumption for 
this test was violated. As a substitute, Kolmogorov-Smirnov one sample test was used 
as this test does not require the same assumption. 
 
Results of this test suggests the acceptance of Hypothesis 10 because the D value of 
0.310 is less than the critical value of 0.349 with significance level of 0.05 and n = 14 
 
One-sample t-test for Question 31, 38a, 38b is given in the following table (Table 
5.19). When doing the t test for Question 31, a scale of 5 was assigned to those who 
answered that the cost of internal development is higher than external technology 
acquisition, 3 for equal and 1 for lower. A median value of 3 was used as the test value. 
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Table 5.19 One-Sample t Test for Question 31, 38a and 38b 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
EXTCOST 14 3.5714 1.98898 .53158 1.075 13 .302 Accepted
Costcomplexity 11 3.64 1.206 .364 1.750 10 .111 Accepted
Reducecosts 11 3.91 .831 .251 3.627 10 .005 Rejected
 
The result for Question 31 (EXTCOST) showed that the test value of 3 was accepted, 
meaning that we should accept the hypothesis, while results for Questions 38a and 38b 
showed mixed results (test value of 3 was accepted and rejected). 
 
Results from Questions 51 and 52, as have been presented in the previous chapter, also 
show mixed results, with some responses supporting the proposition that the costs of 
internal technology development are higher than external technology acquisition while, 
some do not. 
 
On the basis of these mixed results, Hypothesis 10 is partially accepted and partially 
rejected, suggesting that there is no clear pattern showing a difference between the cost 
of internal and external technology acquisition.  
 
This finding confirms the findings from literature that although most scholars find that 
the cost of internal development is higher, other scholars using the transaction costs 
theory argue that internal development is cheaper than external acquisition. 
 
5.2.11 Hypothesis 11 
 
Hypothesis 11: There is no significant difference regarding the time to market between 
internal and external technology acquisition. 
 
Questions 32 and 38d relate to this hypothesis. 
 
The Chi-square goodness of fit could not be used for question 32 as the assumption for 
this test was violated. Therefore the Kolmogorov-Smirnov one sample test was used. 
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Results of this test suggest the acceptance of Hypothesis 11 because the D value of 
0.167 is less than the critical value of 0.349 with level of significance of 0.05 and n = 
14. 
 
The one-sample t-test for Question 32 and 38d is given in the following table (Table 
5.20). When doing the t test for Question 32, a similar approach was used to that for 
testing Question 31.    
 
Table 5.20 One-Sample t Test for Question 32 and 38d 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
TIMEMARK 14 2.5714 1.78516 .47711 -.898 13 .385 Accepted
Redtimemarket 12 3.67 1.073 .310 2.152 11 .054 Accepted
 
 
On the basis of the results on Table 5.20, Hypothesis 11 is accepted and we conclude 
that there are no significant differences in the time to market between internal and 
external technology acquisition.  
 
Results of this investigation also suggest that we should reject the indicative finding for 
this hypothesis in the previous chapter (Chapter 4), namely that external technology 
resulted in less time to market than internal development. 
 
This finding is contrary to that from literature that suggests external technology 
acquisition produces shorter time to market. 
 
Perhaps one explanation is that the need to adapt and fine tune the external technology 
is considered as a significant problem by companies. The difficulties of adapting, fine 
tuning and mastering the external technology will result in longer time to market.  
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5.2.12 Hypothesis 12 
 
Hypothesis 12: External technology acquisition does not create reliance/dependence on 
the source of the technology. 
 
Questions 37, 44f and 50 relate to this hypothesis. 
 
On the examination of Figure 4.28 in the previous chapter (results of Question 37), we 
may conclude that the majority of the companies surveyed sourced their technology 
from foreign companies, indicating that they rely mainly on overseas technology 
sources, and thus suggest that Hypothesis 12 is rejected. 
 
The one-sample t-test for Questions 44f and 50 in Table 5.21 also gave the same 
conclusion, that external acquisition creates reliance/dependence on the source of the 
technology, meaning Hypothesis 12 is rejected and we may conclude that external 
technology acquisition creates reliance/dependence on the source of the technology. 
 
Table 5.21 One-Sample t Test for Question 44 and 50 
 N Mean Std. Dev 
Std. 
Error 
Mean 
 
t 
 
df 
 
Sig. (2-
tailed) 
 
Test value = 
3 
Dependsource 12 4.08 .996 .288 3.767 11 .003 Rejected
DEPEND 12 3.5833 .90034 .25990 2.244 11 .046 Rejected
 
This finding confirms findings from literature that external technology acquisition 
creates dependence. In the case of companies surveyed here, they depend mostly on 
overseas companies as the sources of technology. This is also quite typical for 
companies in less-developed countries, such as Indonesia 
 
5.4 SUMMARY 
This chapter describes the limitations and difficulties experienced during the survey 
questionnaire process, statistical methods used to test and analyse the data, and results 
of the tests on the hypotheses. Ten (10) hypotheses were rejected, 2 were accepted, and 
1 was partially accepted and rejected, as shown in Table 5.22 below:  
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Table 5.22 Result of Hypothesis Testings 
 
 
Hypotheses 
 
 
Result 
Hypothesis 1A 
Companies do not make an effort to search and utilise 
technology from external sources  
 
Hypothesis 1B 
There is no difference in the basis of effort to search 
and utilise technology from external sources 
 
 
Rejected 
 
 
Rejected 
Hypothesis 2 
There is no significant difference in the importance of 
the mechanisms used to monitor technology 
 
 
Rejected 
Hypothesis 3 
There is no significant difference in the importance of 
the channels for technology acquisition 
 
 
Rejected 
Hypothesis 4 
There is no significant difference in the importance of 
the reasons to acquire technology from external 
sources  
 
 
Rejected 
Hypothesis 5 
There is no significant difference in the importance of 
the problems in acquiring technology externally 
 
 
Rejected 
Hypothesis 6 
Internal technology development (R&D) is not 
significant in building core competency  
 
 
Accepted 
Hypothesis 7 
External technology source (buying technology) is not 
significant in building core competency 
 
 
Rejected 
Hypothesis 8  
There is no significant long term impact of external 
technology sources on the capabilities and core 
competency 
 
 
Rejected 
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Table 5.22 (Continuation) Result of Hypothesis Testings 
 
Hypothesis 9 
There is no significant long term impact of internal 
sourcing of technology on the capabilities and core 
competency 
 
 
Rejected 
Hypothesis 10  
There is no significant difference between the costs of 
internal and external technology acquisition  
 
Partially 
accepted and 
partially 
rejected 
Hypothesis 11 
There is no significant difference regarding the time to 
market between internal and external technology 
acquisition 
 
 
Accepted 
Hypothesis 12 
External technology acquisition does not create 
reliance/dependence on the source of the technology 
 
 
Rejected 
 
Important findings from the analysis are: 
• Electronics companies surveyed are also following the global trend to search 
and utilise external technology. 
• A formalised set of methods/guidelines for searching and utilising external 
technology does not exist and most of the companies did this on an ad hoc 
basis. 
• There are significant differences in the importance of the mechanisms used to 
monitor technology. Customer panels or input was the most extensively used 
mechanism to monitor technology, followed by internal technology steering 
groups, responsible person for core technology/ research program, participation 
in standard bodies and specialised internal monitoring unit. 
• There are differences in the importance of the channels for technology 
acquisition. In-house (internal R&D) development was the most significant 
channel of technology acquisition, followed by the external channels (buying 
technology) such as: education and training; licensing; acquisition of the 
technology directly or embodied in new materials, components, systems, 
equipment, software and services; and R&D contract.  
• There are differences in the importance of the reasons to acquire technology 
from external sources, and the top 5 reasons were to allocate limited resources 
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more effectively, to reduce costs, to gain advanced know-how quickly, the 
incapability of in-house development to develop the new technology and the 
pressure of global competition.  
• There are significant differences in the importance of the problems faced in 
acquiring technology externally. Dependence on the source of technology; 
transaction costs such as the costs to search, negotiate, execute and enforce the 
contract; how to organise, manage and implement a technology acquisition 
process, the need to adapt and fine tune the technology; and the technology 
may be overpriced were the top 5 problems in acquiring technology externally.  
• Although the “not invented here” (NIH) syndrome is commonly discussed in 
the literature as a problem in external technology, this research found that NIH 
is not a significant problem.  
• Internal development of technology was not significant in building core 
competency, but was significant for competitiveness, sales growth, return on 
investment and profit. 
• External technology acquisition (buying technology) is significant in building 
core competency and competitiveness, sales growth and profit. 
• Both external technology acquisition and internal technology development 
were important for long term core competency. 
• The cost of internal technology acquisition was not higher than the cost of 
external technology acquisition, or vice versa. 
• Compared to internal technology development, external technology acquisition 
did not result in shorter time to market. 
• Most companies surveyed agreed that external technology acquisition creates 
dependence/reliance on the source of the technology. 
 
The following Chapter 6 discusses the design and development of the new technology 
acquisition framework for the Indonesian electronics companies. 
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DESIGN AND DEVELOPMENT OF THE TECHNOLOGY 
ACQUISITION FRAMEWORK 
 
 
 
 
6.1 OVERVIEW OF PREVIOUS FRAMEWORKS 
 
This research found that most companies make the make-or-buy technology 
acquisition decision on an ad-hoc basis without any formal method or written policy. 
However, the literature review also revealed that several make-or-buy technology 
decision models do exist and have been applied successfully. This section discusses 3 
particular frameworks that can be considered as best practices to date that contribute to 
the new and improved framework suitable for the Indonesian situation. These 
frameworks are:  
 
1. Cánez, Platts and Probert (2000 and 2001) 
 
These researchers developed a framework focusing on the business unit level. It 
consists of a step by step guide in making or buying a product, assembly, part 
or service. The framework starts with the recognition of the triggers to the 
make-or-buy decision, followed by factors to be considered for the make-or-
buy decision, and various measures of performance which are then linked back 
to the triggers. There are 4 important factors to be addressed in the make-or-
buy decision: 
• technology and manufacturing processes 
• costs 
• supply chain management and logistics 
• support system. 
     132   
Chapter 6 Technology Acquisition Framework 
A careful analysis of this model reveals that it is a holistic model integrating the 
above factors that improves the decision making process and output. However, 
the model gives little consideration to the actual external technology channels 
(i.e. whether one should use licensing, joint ventures, minority investment, 
merger and acquisition, and so on). 
 
2. McIvor (2005) 
 
This researcher has developed an outsourcing framework focusing on 
evaluation and management of decisions utilising a decision tree analysis. The 
model consists of 6 stages: 
• determining the current boundary of the organisation 
• activity importance analysis 
• capability analysis 
• analysis of the strategic sourcing options 
• developing the relationship strategy  
• establish, manage and evaluate appropriate relationship  
 
This framework is very comprehensive and logical. Special consideration is 
given to the total cost involved in the oursourcing process, especially the 
hidden costs such as the search cost, the cost to manage the effort, the cost of 
transitioning to vendor, etc. Other factors included in the framework are the 
capability of the acquirer, core competency concept which is operationalised 
into a simple and pragmatic way. The author claims that his model has 
considered key issues that should be addressed in formulating the outsourcing 
decision. However, two additional important factors could be added to improve 
the model. The first factor is time pressure, as researchers have found that this 
factor plays an important role in creating and delivering value. The second 
factor is that the type of the relationship could be further directed to a particular 
external channel (e.g. joint venture, licensing, venture capital, and so on) rather 
than only directed to a general type such as outsource, keep internal, 
collaboration, and so on. 
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3. Baines (2004)  
 
Baines introduces a 9 step manufacturing technology acquisition process 
consisting of: 
• technology profiling  
• establishing the requirements of technology  
• find a technological solution  
• form outline business case 
• choose technology source  
• demonstrate technology 
• confirm business case 
• implement technology  
• post-investment audit  
 
His framework also incorporates 5 decision gates, starting from the beginning 
of step 5 where each gate contains a set of conditions that should exist and if 
these conditions are not met then the acquisition process should not be 
continued. As with the previous models, this model also gives little 
consideration to the types of external channels.  
 
A summary of key aspect of each of these frameworks is given in Table 6.1 below.  
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Table 6.1 Summary and Comparison of Technology Acquisition Framework 
 
Aspect 
 
 
Cánez, Platts and Probert 
 
McIvor 
 
Baines 
 
Level of 
analysis 
Operational 
 
Corporate 
 
Corporate 
 
 
Approach 
 
Holistic with step by step 
guide 
 
Comprehensive and 
prescriptive 
 
Complete and interlinked 
process with a step-wise 
sequence 
Considerations 
 
 
 
-Technology and   
  manufacturing process 
- Costs 
- Supply chain manage-  
  ment and logistic 
- Support system 
- Core competency 
- Organisation capability 
- Costs, including 
  hidden costs 
 
 
- Risks and benefits 
- Loss of control 
- Maturity of technology 
- Importance to business 
- Characteristics of supply
  base 
Feedback 
 
 
Yes but not for every step 
 
 
Yes but not for every 
step 
 
Yes, but not for every 
step, also incorporate 
Gate system 
Application 
 
 
 
 
Successful application in 
several manufacturing 
companies 
 
 
 
 
 
 
Three case studies in a 
telecommunication 
company for 18 month 
period. Provide the most 
beneficial buyer-supplier 
relationship that 
maximises its 
competitive advantage 
 
Large and complex 
manufacturing technology 
acquisition project for 1 
year period. Subjective 
assessment produced 
satisfactory results 
 
 
 
Limitation 
 
 
No further suggestion on 
the type of external 
channel 
No specific suggestion 
on the type of external 
relationship 
No specific suggestion on 
the type of external 
channel 
 
 
Having analysed these three best practice frameworks, it is proposed to develop a new 
framework incorporating key and relevant aspects from the above frameworks to 
address the requirements of the companies in the Indonesian electronics industry. 
 
6.2 THE PROPOSED TECHNOLOGY ACQUISITION 
       FRAMEWORK 
 
The design of the new technology acquisition framework for Indonesia to address the 
needs of the electronics industry comprises of 5 interrelated sub-systems or processes. 
It is based on published research and knowledge of the Indonesian electronic industry 
obtained from industry survey, including additional information obtained in the 
discussions during the process of filling in the survey questionnaire. 
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The new framework is basically a decision support systems framework which 
incorporates feedback loops at all sub-systems. The framework is formulated as 
follows (see Figure 6.1): 
 
Awareness Sub-System 
 
This sub-system deals with identification and analysis of the drivers for the technology 
acquisition decision. The drivers that trigger the acquisition process should be clearly 
determined. They could be factors internal or external to the company and mainly 
consist of:  
• Technology push drivers: Included in this category are factors related to the 
availability of new technologies as a result of the rapid growth of scientific and 
engineering knowledge. Particular attention should be given to the need to 
integrate multiple technologies and the rapid changes in product and process 
technologies. The correspondence analysis for reasons to acquire technology 
externally (Chapter 5.2.4) grouped these two factors in cluster 5 and 4, 
respectively, meaning that they are significant and important factors. These two 
factors could be considered as the main technology push drivers, according to 
the survey results. 
• Demand pull (or market pull) drivers: These are factors that drive the 
acquisition process in order for the company to remain competitive and survive 
as a result of market conditions. Important factors uncovered by industry 
survey are the pressure of global competition, to reduce time to market, to 
allocate limited resources, to reduce costs, and the limitation of R&D 
capabilities.  
• Government push drivers: These are related to the rules and regulations 
imposed by the Indonesian government regarding the type of technology which 
should be pursued by the electronics companies in the interest of the nation to 
increase its capability and competitiveness. 
 
In this sub-system, a company should also establish a technology monitoring system to 
keep pace with advancement of technology and also to better identify the drivers for 
the technology acquisition decision. Suggested mechanisms resulting from the survey 
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industry are customer panels or input; responsible person for core technology/research 
program; and internal technology steering groups.  
 
 
 
Figure 6.1 The Proposed Technology Acquisition Framework 
 
 
Technology Definition Sub-System 
 
This sub-system involves the identification and definition of the required technology in 
relation to the drivers mentioned in Sub-System Awareness. Output of this sub-system 
is a precise statement of the required technology according to the needs of the 
company. The purpose of this sub-system is to build a case for an acquisition of 
technology.  
 
In this sub-system, alternative technologies are identified, analysed, evaluated and 
finally a particular technology is selected. Methods and models dealing with the 
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subject of technology selection can be utilised in this sub-system to justify the 
decision. Only after approval from top level management, confirming a case for a 
technology acquisition exists, then the next sub-system could be considered.  
 
Sourcing Criteria Analysis Sub-System 
 
This sub-system is concerned with how the new technology should be sourced. Should 
the company “make” (using internal R&D) or “buy” (using external sources) the 
technology. If external source is the preferred option, then the type of external channel 
suitable for that company can be selected. 
 
In this sub-system, technology sourcing criteria should be well identified and defined, 
including the priority or degree of importance of each criteria.  
 
In relation to the industry survey, criteria considered important by the companies 
surveyed are:  
 
• Technology importance  
The required technology should be assessed as to its strategic importance for 
the firm’s core competency and competitive advantage.  
As a rule of thumb, core competency building technologies should be 
developed in-house, while the non-core technologies could be sourced 
externally. Similarly, technologies that are important for competitive 
advantage, should also be retained in-house. 
 
• Time pressure 
Time pressure plays an important role in managers’ decision. When the 
technology is needed urgently, to be able to compete, technology from external 
sources is the most likely choice as internal development of technology requires 
more time. Therefore, when the time pressure is high the options for the 
company are limited to either licensing, acquisition of a company, 
product/process acquisition (directly or embodied acquisition), or joint venture 
to some extent. When the time pressure is low, internal R&D, minority 
     138   
Chapter 6 Technology Acquisition Framework 
investment, R&D collaboration, R&D contract, and consultant are the available 
alternatives. 
 
Evaluation of the strategic importance of the technology and the time pressure 
faced by the company will provide sourcing strategies as in Figure 6.2 below. The 
matrix in Figure 6.2 is a further development of the concepts proposed by Chiesa & 
Barbeschi (1994) and Yoshikawa (2003).  
 
 
Internal R&D 
R&D Collaboration 
Minority investment 
 
 
Merger & Acquisition 
R&D Contract 
 
 
Consultant 
Education & Training 
 
 
Licensing 
Directly/embodied 
acquisition 
  
   Non-core 
Strategic 
Importance
  
Core and 
Refreshing 
 Core 
Joint venture 
 
 Low High 
 
 
Figure 6.2 Choices of Acquisition Strategy Based on 
     Time Pressure 
t
    Time Pressure and Strategic Importance 
 
• Resource availability  
The framework also considers resource availability, specifically the availability 
of internal R&D capability and the availability of capital/fund. High capability 
of internal R&D would prefer the use of internal development and sufficient 
capital/fund would make all alternative technology acquisition channels 
possible. Limited capital would reduce a company’s choice to R&D contract, 
R&D collaboration and minority investment, consultant and R&D collaboration 
to some extent. This situation is portrayed in Figure 6.3 below: 
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Internal R&D 
 
 
Merger & Acquisition 
Licensing 
Joint Venture 
Directly/embodied 
acquisition 
 
 
R&D Collaboration 
Consultant  
 
 High 
Capital 
Availability 
 
R&D Contract 
 
Minority Investment 
Education & Training 
 Low 
 
 
 
Figure 6.3 Choices of Acquisition Strategy Based on 
      R&D Capability and Capital Availability 
High Low 
     R&D Capability 
t
 
• Dependency analysis 
This criterion is necessary when a company wishes to reduce or to limit its 
dependence on outside sources. The purpose of this criteria is to assess whether 
the external source will create dependency. If a company wishes to minimise its 
dependence on the source of the technology, then it should avoid external 
channels that will result in high dependency, such as licensing, joint venture 
and R&D collaboration. 
 
The choices available are listed in Table 6.2 below: 
 
Table 6.2 Dependency of the Acquisition Channel on the Source 
 
High 
 
 
Low 
 
1. Licensing 
2. Joint venture 
3. R&D Collaboration 
 
 
1. Internal R&D 
2. Education and training 
3. Merger and acquisition 
4. Directly or embodied acquisition 
5. R&D contract 
6. Consultant 
7. Minority investment 
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Implementation and Integration Sub-System 
 
As a result of the previous sub-system, the decision on technology source will have 
been made. This sub-system deals with bringing the new technology into the company. 
This sub-system is very important as the success or failure of the technology 
acquisition process is determined by the implementation and integration of the new 
technology or knowledge to the current situation.  
 
Some important issues in this sub-system are: 
• The need to modify, adjust or adapt the technology 
• How to absorb the technology 
• How to manage the transfer process 
• How to integrate the new technology into the current pools of technologies  
 
Many researchers have argued that this is the most difficult sub-system or process as 
implementation and integration always deals with so many problems, especially when 
the technology is not well codified.  
 
Review and Evaluation Sub-System 
 
This sub-system is the final sub-system of the framework and involves an evaluation of 
the outcomes of the acquisition process. Performances are measured and compared 
with the initial objectives of the acquisition process. In order to do this, standards for 
evaluating the outcome of the make-or-buy decision should have been established and 
these standards should relate to the drivers of the acquisition process. In addition, 
mechanisms for assessing and evaluating the success or failure of the acquisition 
process should be established 
 
Some examples of measures of performances are in the area of: 
• Impact on technological capabilities 
• Reduction in cost 
• Reduction in time 
• Quality 
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• Risks 
• Technical performances 
• Dependency 
 
The main purpose of this sub-system is to provide an analysis of ‘lesson learned’ for 
informing future decision making.   
 
6.3 APPLICATION OF THE FRAMEWORK: A DECISION 
      MAKING PROCESS EXAMPLE 
 
The application of the proposed framework is explained through a decision process 
example. The example mainly concerns processes involved in the Sourcing Criteria 
Analysis Sub-System.  
 
It is assumed here that analysis of technology drivers in the Awareness Sub-System 
combined with the analysis of the required technology in the Technology Definition 
Sub-System result in a strong case for a new technology acquisition decision and a 
particular technology should be selected. 
  
It is also assumed that after analysing the importance of each of the sourcing criteria in 
the Sourcing Criteria Analysis Sub-System the company decided that the strategic 
importance of the technology is the most important criteria, followed by the time 
pressure, while resource availability (R&D capability and capital availability) and 
dependence on source are less important criteria.  
 
Therefore, the application of the framework will be explained in a step by step decision 
process involved in the Sourcing Analysis Criteria Sub-System.  
 
The step by step process is portrayed in Figure 6.4 below: 
 
 
 
 
Chapter 6 Technology Acquisition Framework 
Drivers
Required 
Technology 
defined
Strategic 
importance
Consultant
Education & training
Licensing
Joint venture
Direct/embodied acq.
Internal R&D
R&D Collaboration
Minority investment
Merger & Acquisition
R&D Contract
Core &
Refreshing core Non-core
Time pressure
Internal R&D
R&D Collaboration
Minority investment
Merger & Acquisition
R&D Contract
LowHigh Time pressure
Licensing
Joint venture
Direct/embodied 
acquisition
Consultant
Education & Training
High Low
Legend:
Process/sub-system
Acquisition channel
Sourcing criteria
Connector to next process/sub-system
A B C D
Figure 6.4 Application of the Proposed Technology Acquisition Framework
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A
R&D capability
Merger & Acquisition
R&D Contract
High & Low
Availability of 
capital
Merger & AcquisitionR&D Contract
HighLow
Dependency on 
source
Not ApplicableR&D Contract
HighLow Dependency on 
source
Merger & Acquisition
Low
Not Applicable
High
Process/sub-system
Acquisition channel
Sourcing criteria
Connector to next process/sub-system
Legend:
Figure 6.4 (Continuation) Application of the Proposed Technology Acquisition Framework
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B
R&D capability
Minority investment
Internal R&D
R&D Collaboration
Availability of 
capital
Minority investment
Dependency on 
source
Not ApplicableMinority investment
Availability of 
capital
R&D Collaboration Internal R&D
Dependency on 
source
R&D Collaboration
Dependency on 
source
Internal R&D
Low High
Low & High
Low High Low High High Low
Figure 6.4 (Continuation) Application of the Proposed Technology Acquisition Framework
Process/sub-system
Acquisition channel
Sourcing criteria
Connector to next process/sub-system
Legend:
Low High
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C
R&D capability
Availability of 
capital
Dependency on 
source
Licensing
Joint venture
Low High
Figure 6.4 (Continuation) Application of the Proposed Technology Acquisition Framework
Process/sub-system
Acquisition channel
Sourcing criteria
Connector to next process/sub-system
Legend:
High
Licensing
Joint venture
Direct/embodied 
acquisition
High & Low
Licensing
Joint venture
Direct/embodied 
acquisition
To Awareness Sub-System 
(Technology driver analysis)
Direct/embodied 
acquisition
Low
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D
R&D capability
Education & Training Consultant
Availability of 
capital
Education & Training
Dependency on 
source
Not ApplicableEducation & Training
Availability of 
capital
Dependency on 
source
Consultant
Low High
Low & High
Low High LowHigh
Figure 6.4 (Continuation) Application of the Proposed Technology Acquisition Framework
Process/sub-system
Acquisition channel
Sourcing criteria
Connector to next process/sub-system
Legend:
Consultant
Low & High
 
Chapter 6 Technology Acquisition Framework 
Investigation in the Awareness Sub-System and Technology Definition Sub-System 
will produce a case for technology acquisition. The required technology is clearly 
specified and defined, and alternative sources are identified. 
 
The Sourcing Criteria Analysis Sub-System starts with the assessment of whether the 
technology is core and refreshing core or non-core.  
 
If the technology is core or refreshing core for the company, the suggested acquisition 
channels are internal R&D, R&D collaboration, minority investment, merger & 
acquisition, or R&D contract. If the technology is non-core then the suggested 
mechanisms are consultant, education and training, licensing, joint venture and directly 
or embodied acquisition (See Figure 6.4 on page 143).  
 
The suggested mechanisms are then assessed against the second criteria, which is the 
time pressure. For the core and refreshing core technology, the appropriate channels 
when time pressure is high are merger and acquisition and R&D contract, while low 
time pressure will necessitate the internal R&D, R&D collaboration, or minority 
investment options. Similar assessment is done for the non-core technology acquisition 
channels (Figure 6.4 on page 143).  
 
This process continues with the assessment of the technology acquisition channels 
against the next criteria which are the R&D capability, availability of capital and 
finally the dependence on the source of the technology. 
 
For example, when the technology is core but the time pressure is low and the 
company has a high R&D capability, then the use of internal R&D and R&D 
collaboration as the acquisition channels are recommended (see Figure 6.4 on page 
145), while low R&D capability will necessitate the use of minority investment 
channel. Next, these channels are assessed against the criteria of availability of capital. 
When the company has sufficient capital then internal R&D is the preferred 
mechanism while limited availability of capital will suggest the use of R&D 
collaboration channel. Finally, these two channels are assessed against the dependence 
on source criteria and investigation shows that internal R&D will produce low 
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dependency while R&D collaboration will produce a relatively high dependence on the 
collaboration (Figure 6.4 on page 145).  
 
By the same token, other paths could be investigated and the process will lead to a 
particular channel of technology acquisition. For example, if the technology is not 
core, time pressure is high, R&D capability could be low or high, availability of capital 
is high and the company wishes to reduce its dependence on the source of the 
technology, then directly or embodied acquisition is the feasible channel, while going 
into licensing or joint venture agreement will result in high dependence to the company 
that possesses the technology (Figure 6.4 on page 146). 
 
Therefore, a particular sourcing criteria priority determined by the company will lead 
to an appropriate technology acquisition channel and this is the output of this sub-
system. 
 
After the acquisition channel has been selected, Implementation and Integration Sub-
System commences, that is the technology is brought and integrated into the current 
technological system. If needed, modification and adjustment is done accordingly.  
 
The final sub-system in the proposed framework is the Review and Evaluation Sub-
System. In this sub-system, outcomes from the technology acquisition process are 
reviewed and evaluated against some performance indicators to assess whether the 
objectives of the acquisition process have been achieved.  Results from this sub-system 
will be beneficial for future implementation.  
 
6.4 EFFECTIVENESS OF THE PROPOSED FRAMEWORK  
 
The purpose of this framework is to assist company management in the decision 
making process that leads to acquisition of technology in accordance with a set of 
criteria and prescribed conditions. The framework consists of a step by step guide and 
explanation of what to do and how it should be done.  
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The decision process above clearly indicates that by following this approach, a better 
solution for the acquisition channel can be determined to meet a company’s 
requirement. This is because the framework is built using a concept that is easy to 
implement and easy to follow. It is based on professional judgement that incorporates 
the results of the Indonesian electronics industry and experiences from other similar 
frameworks.  
 
It is well understood that in order to become a useful tool, the framework needs to be 
tested and validated in the real world. Test and validation of the framework require that 
it is implemented in a number of technology acquisition case studies. During the 
implementation, the application of each sub-system should be monitored, analysed, and 
evaluated. Results are compared with predetermined performance indicators. If 
necessary, modification and/or adjustment are done accordingly.   
 
Due to time constraints, it is not feasible to apply and validate the framework to a 
particular organisation in Indonesia. The author recommends that this could lead to a 
future interesting research project. 
  
However, the work of Platts (1993) which was also adopted by Baines (2004) could be 
adopted to assess the effectiveness of this framework. Platts (1993) argues that there 
are 3 important criteria for the assessment: 
• feasibility (can the framework be applied),  
• usability (is the framework easy to apply),  
• utility (did the framework provide a useful output).  
 
Against these criteria, the above decision process example has clearly shown that there 
are no fundamental impediments or obstacles in using this framework.  
 
Empirical results from their respective frameworks, in various manufacturing 
industries including electronics and telecommunication, by Cánez, Platts and Probert 
(2000 and 2001), McIvor (2005) and Baines (2004), as have been depicted in Table 
6.1, reported that they have experienced positive results and successful applications; 
and findings from these applications have been used for further improvement and 
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refinement. As this framework is quire similar to their frameworks it is highly likely 
that this framework will work for the Indonesian electronics companies, and results 
from the application will lead to further improvement and refinement. 
 
One important point should be noted here is that the “make” or “buy” technology 
decision is a dynamic and a repeated process therefore a dynamic view should be 
adopted. The framework needs to be evaluated and refined to suit each situation. 
 
6.5 SUMMARY 
 
A new technology acquisition framework to assist decision makers in the Indonesian 
electronics sector has been proposed based on published research and knowledge in the 
Indonesian electronic industry obtained from discussions and survey.  
 
A decision process example has shown that following this framework will lead to an 
appropriate channel of technology acquisition required by a company. The example 
reveals that a proper relationship and communication among the sub-systems and 
criteria is necessary to improve the decision process, and this will be an effective 
learning procedure. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
 
 
 
7.1 INTRODUCTION 
 
This thesis aims to contribute to the technology acquisition body of knowledge through 
extensive literature review, industry survey and development of a technology 
acquisition framework.  
 
An extensive literature review was conducted to provide insights into current state of 
the art technology acquisition theories and practices from all over the world, including 
developing countries. 
 
The industry survey was conducted in the Indonesian electronics industry to provide 
insights into the practices of technology acquisition from the perspective of a 
developing country aiming to contribute to the current body of knowledge. 
 
Based on the industry survey and literature, a technology acquisition framework 
suitable for companies in the electronics sector in Indonesia has been proposed to assist 
managers in dealing with this issue.  
 
The most significant contribution made by this study is the knowledge in regard to the 
technology acquisition practices and their impact from the perspective of a developing 
country, i.e., Indonesia.  
 
This chapter provides conclusions derived from the study and recommendations for 
future research. 
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7.2 CONCLUSIONS 
 
This research has achieved its objectives and answered the research questions 
established at the beginning of the research process. The conclusions from this research 
are elaborated in accordance to the 3 major areas of the research: the literature review, 
the industry survey and the proposed technology acquisition framework. 
 
7.2.1 Conclusions from the Literature Review  
 
• There are ample contributions to the subject of technology acquisition from 
developed countries but only limited data available from the developing world. 
Studies and experiences from companies in developing countries will 
significantly contribute to the body of knowledge of technology acquisition.  
• Core competency is a very important consideration in the acquisition of 
technology. If the technology is related to the core competency of a company, it 
should be acquired firstly through internal research and development. Only if 
internal research and development units are unable to undertake the task, 
should external means be sought. However, the operationalisation of this 
concept is very difficult as there are misunderstandings regarding the core 
competency concept. Many companies perceive that core competency is related 
to what they can do best. The core competency should be understood according 
to the definition given by Prahalad and Hamel (1990), which is something that 
a company can do well, provide benefits to customers, hard for competitors to 
imitate, and can be leveraged widely to many products and markets. 
Technology contributes to the core competency but it is not the only ingredient.  
• The approach to the technology acquisition decision is mostly based on a short 
term view in which cost is the main consideration. Because of this, most 
companies do not have a clear written policy or guidelines. If this trend 
continues, a company may outsource its core competency and a long term 
consequence of this decision is that the company loses its competitive 
advantage.  
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7.2.2 Conclusions from the Industry Survey 
 
• Difficulties were encountered in conducting a survey within the electronics 
sector in Indonesia. As a result of a low response rate, the survey produced a 
relatively small sample. This may suggest that there is a lack of appreciation for 
this kind of research amongst Indonesian electronics companies. There are 
anecdotal reports of small sample returns from colleagues doing research 
similar to this but in different sectors. Perhaps one explanation is that 
companies do not yet see the benefit of participating in this kind of research. 
• Most companies in the Indonesian electronics industry cannot be categorised as 
high-tech companies, as their R&D expenditures to income, ratio of engineers 
(highly educated employees) to total employees and the use of advanced 
technologies are low. 
• The Indonesian electronics companies are on par with companies in the 
developed world in their quest for external technology because most of them 
cannot fulfil their technological needs internally. As with overseas companies, 
external technology acquisition will also have a more important role in the 
future.  
• Companies in the Indonesian electronics sector rely heavily on external 
technology (buying technology) acquisition even for technologies that form 
their core competency. This is probably because they are late entrants in the 
industry with a limited number of high skilled employees and low R&D budget 
(most of them are not high-tech companies). External technology is seen as the 
fastest means to acquire technology. 
• As a consequence of the heavy reliance on external technology, internal 
development is considered less important in building the current core 
competency. However, this research has found that both internal and external 
technology acquisition are important for long term core competency.  
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7.2.3 Conclusions from the Proposed Technology Acquisition 
         Framework 
 
• An improved technology acquisition framework has been proposed based on 
published research and professional knowledge of the Indonesian electronics 
sector.  
• A decision making example using the framework reveals that it is easy to 
follow and leads to an appropriate acquisition channel.  
• The use of relevant sourcing criteria and proper communication procedures 
have shown that the framework will improve the technology decision process 
and provide an effective learning mechanism for subsequent implementation. 
 
7.3 LIMITATIONS 
 
This study has some limitations that need to be highlighted: 
• The size of the sample poses a challenge as the relatively small number of 
respondents would make it difficult to generalise the results. This also raises the 
question of what appropriate research strategy should be undertaken in this area 
in the future.  
• The conclusions from the survey were based on the responses of the 
respondents. Validation of these responses would help in reducing the 
subjectivity of the respondents.  
• The framework was developed from current literature and results of the 
industry survey. Although the new framework extends existing frameworks and 
has been assessed to be theoretically effective, full validation through a real 
world application is still needed.   
 
7.4 RECOMMENDATIONS FOR FUTURE WORK  
 
This research is only a stepping stone in the study of technology acquisition from the 
perspective of developing countries, especially Indonesia. It is therefore recommended 
that future work should be done in the following areas: 
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• Application of the proposed technology acquisition framework through several 
case studies to test and validate the acceptance of the framework in the real 
world. Results from the application can be used to further refine and improve 
the framework. Cross-sectoral studies to test the application of the framework 
should also be done to obtain a more generic technology acquisition framework 
for a country like Indonesia. 
• The study could be expanded to include other industries in Indonesia. Results 
from these industries will significantly contribute to the technology acquisition 
body of knowledge from the perspective of a developing country. 
• A longitudinal study to investigate the impact of technology acquisition, 
especially external technology acquisition channels, to core competency and 
competitiveness of a company.   
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Dear Sir/Madam, 
 
 
A Study of Technology Acquisition Mode: the Choice between ‘Making’ and 
‘Buying’ Technology 
 
 
Thank you for your interest in participating in this research program. For all persons 
participating in this research, it will involve interviews and/or filling in questionnaires 
and potentially disclosure of information mainly regarding company’s technology 
acquisition policies and experiences and other related information. This letter seeks to 
detail the background and objectives of the research and the processes by which 
information will be collected and utilised. 
 
 
Background 
 
 
The importance of technology as a strategic factor in an enterprise is now widely 
recognised. Technology must play a central role in strategic planning with the 
following key outcomes: to keep present products healthy, to develop new products, 
and to provide significant advances in operating effectiveness which will raise the 
competitive capability of the enterprise to a new level. It is therefore imperative for an 
enterprise to have the necessary technological capability and its technology strategy 
must include the acquisition of technology. 
  
There has been a growing understanding that to maintain its competitiveness an 
enterprise needs to acquire and develop its core competencies through positioning its 
technological capabilities among its rivals. An enterprise can acquire technology 
either through ‘making’ (internal R&D) or ‘buying’ (outsourcing). Researchers in the 
area of technology acquisition have conducted many studies and recent studies 
showed that there is a tendency for an enterprise to outsource its development of 
technology. Despite this trend, limited studies have been undertaken to evaluate the 
effectiveness of ‘buying’ technology as a means to obtain technological capabilities 
and core competencies. 
 
 
Indonesia, as one of the developing countries in Asia, currently enjoys a low cost of 
labour, land and raw materials (i.e. natural resources).  However, these are not 
considered to be sufficient to compete globally as technology is becoming the most 
important factor in determining the core competencies of an enterprise, and thus a 
nation. To match the current technological state many private and state owned 
enterprises have joined the trend toward ‘buying’ the technology. 
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Unfortunately, the effectiveness of this trend to improve Indonesia’s technological 
capabilities has never been evaluated. There has been a debate that ‘buying’ 
technology has made many Indonesian enterprises and thus Indonesia as a nation, 
become more dependent on the sources of technology, which are usually the foreign 
countries. 
 
This research will therefore try to determine the actual extent that ‘making’ versus 
‘buying’ technology plays on maintaining the long-term technological capabilities and 
technological competencies using Indonesian companies as case studies. 
 
Research Proposal and Methodology 
 
 
The objective of this research is to identify the technology acquisition mode currently 
used in Indonesia and evaluate its appropriateness, and explore a model whereby a 
technology acquisition model will be more suitable to Indonesia’s conditions. 
 
Under the auspices of RMIT University, Aerospace Engineering Department, 
Melbourne – Australia, the research will involve interviews with senior management, 
specifically those responsible for decision making with respect to management of 
technology in the organisation. This may include Chief Technology Officer (CTO) 
and R&D manager. 
 
Interviews will be conducted with respect to:  
• What are the key characteristics in deciding whether to buy or to develop 
technology internally? 
• Company experiences in acquiring technology 
• Deficiencies and strengths of each technology acquisition mode.  
• What are the effects of buying technology to core competencies in the enterprise? 
• Does outsourcing cost less and take less time to market than internal 
development? 
• What is the impact and relationship of the technology acquisition mode on 
resource dependency and growth of technology? 
 
In addition, general information regarding the company will also be collected, such as 
scope, number of employees, general financial data. 
 
The Process 
 
Once a company has agreed to participate in this research, an initial meeting will be 
established to review the process (interviews format, data collection) in more detail. 
The scope of the interviews will be outlined; however, it is intended that the 
interviews will be largely unstructured.  
 
Additional time should also be given to allow the researcher to review the operations 
and familiarise him/herself with the processes, products and organisation structure. 
All personal/company identification and process information will remain confidential. 
The information collected will only be utilised to form the basis of a Ph.D. research 
project. 
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Participation in the research is voluntary and irrespective of signing a consent form, 
you may withdraw from the research program at any stage. You may also seek 
clarification at any time regarding any aspect or concerns you may have. If you do 
wish to discuss any concerns you may also direct any comments to the research 
supervisor: 
 
Dr. Louis Doukas  
Assoc Professor in Engineering Systems Management 
Director of Postgraduate Programs for Systems Engineering and Integrated 
Logistics  
School of Aerospace, Mechanical and Manufacturing Engineering 
Building 57 Level 5  
RMIT UNIVERSITY 
GPO Box 2476V 
Melbourne, VIC 3001 
AUSTRALIA 
Telephone: +61 3 9925 8084 
Fax: +61 3 9925 8099 
Email: ldoukas@rmit.edu .au 
 
Once again, thank you for your co-operation in this research and look forward to 
working with you in the near future. 
 
 
Yours sincerely, 
 
 
 
 
 
Tota Simatupang 
Ph.D. Research student, RMIT University. 
 
Australia:                                                               
3/23 Auburn Grove                                                 
East Hawthorn, 3123      
Melbourne, Victoria      
Tel. +61 3  9882 1186(home), +61 3 9925 4805 (office) 
Emails: s9602940@student.rmit.edu.au
 totasimatupang@yahoo.com
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HREC Form No 2b 
RMIT HUMAN RESEARCH ETHICS COMMITTEE 
Prescribed Consent Form For Persons Participating In Research Projects Involving 
Interviews, Questionnaires or Disclosure of Personal Information 
 
 
FACULTY OF ENGINEERING 
DEPARTMENT OF AEROSPACE ENGINEERING 
Name of participant:  
Project Title: A Study of Technology Acquisition Mode:  
 the Choice between ‘Making’ and ‘Buying’ Technology 
Name(s) of investigators:    (1) Tota Simatupang Phone: (BH) (61)(3) 99254805 
(2)  Phone: (AH) (61)(3) 98821186 
                                                                                                                          
 
1. I have received a statement explaining the interview/questionnaire involved in this project. 
 
2. I consent to participate in the above project, the particulars of which - including details of the 
interviews or questionnaires - have been explained to me. 
 
3. I authorise the investigator or his or her assistant to interview me or administer a questionnaire. 
 
4. I acknowledge that: 
 
(a) Having read Plain Language Statement, I agree to the general purpose, methods and 
demands of the study. 
(b) I have been informed that I am free to withdraw from the project at any time and to 
withdraw any unprocessed data previously supplied. 
(c) The project is for the purpose of research and/or teaching. It may not be of direct 
benefit to me. 
(d) The confidentiality of the information I provide will be safeguarded.  However should 
 information of a confidential nature need to be disclosed for moral, clinical or legal 
 reasons, I will be given an opportunity to negotiate the terms of this disclosure. 
(e) The security of the research data is assured during and after completion of the study.  
The  data collected during the study may be published, and a report of the project 
outcomes will  be provided to_____________(specify as appropriate).   Any 
information which will  identify me will not be used. 
 
 
Participant’s Consent 
 
 
Name:  Date:  
(Participant) 
 
 
Name:  Date:  
(Witness to signature) 
 
 
  
Where participant is under 18 years of age: 
 
I consent to the participation of ____________________________________ in the above 
project. 
 
Signature: (1)                                             (2) Date:  
(Signatures of parents or guardians) 
 
Name:  Date:  
(Witness to signature) 
 
 
 
Participants should be given a photocopy of this consent form after it has been signed. 
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics 
Committee, University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745. 
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Thank you for participating in this research concerning “A Study of Technology 
Acquisition Mode: the Choice between ‘Making’ and ‘Buying’ Technology”. 
Below is the list of questions needed to be answered by the respondent.  You may 
need clarification and discussions in answering some of the questions, therefore do 
not hesitate to raise this matter with the researcher. 
Once again, your participation is highly appreciated and thank you for your 
cooperation. 
 
 
 
A. BACKGROUND INFORMATION 
 
 
 
Questions in this section are directed to find out more information about your 
company 
 
 
 
Name of Company   : ……………………… 
Name of respondent  : ……………………… 
Position of respondent : ……………………… 
 
1. What industry best describes your company? 
……………………………………………………………………………….. 
……………………………………………………………………………….. 
 
2. Are you a subsidiary of other company? 
 
 No 
 Yes, please specify ……………………………………………………….. 
 
3. What are your main products? 
………………………………………………………………………………… 
 ………………………………………………………………………………… 
………………………………………………………………………………… 
       ………………………………………………………………………………… 
………………………………………………………………………………… 
 
4. Number of employees : ……….. 
 
5. Number of engineers : ……….. 
 
6. Number of engineers according to their degree:    
            
Bachelors: …….  
 Masters   : …….   
PhDs      : ……. 
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7. What were your company’s sales for the last five years? 
(You may use Rupiah of US Dollar) 
 
Year ………  Sales: …… 
Year ………  Sales: …… 
Year ………  Sales: …… 
Year ………  Sales: …… 
Year ………  Sales: …… 
 
8. What were your R&D/Sales ratio (in percentage) for the last five years: 
 
Year ……… Ratio: ……… 
Year ……… Ratio: ……… 
Year ……… Ratio: ……… 
Year ……… Ratio: ……… 
Year ……… Ratio: ……… 
 
 
B. EFFORT TO SEARCH EXTERNAL TECHNOLOGY 
 
 
 
This section is directed to gather information regarding your company 
experience in searching and utilising technology from external sources 
 
 
 
For questions 9 to 16, please tick the relevant boxes 
 
9. Does your company make an effort (formal and informally) to search and 
utilise technology originating outside your company’s labs? 
 
 Yes 
 No 
 
10. Compared to internal development, what is the priority of this effort?  
 
 Higher  
 Equal   
 Lower 
 
11. What will be the priority/resource commitment of this effort in the future?  
  
 Higher/more   
      Same   
 Lower/less  
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12. How is this effort conducted?  
 
 By a dedicated unit 
 By dedicated person 
 Part of job specific people 
 Part of everybody’s job 
 Informal 
 
13. Is this effort conducted on a continuous basis or in response to specific 
situations/needs?  
 
 Continuous 
 Ad hoc (in response to specific situations/needs) 
 
14. How will this effort change over the next five years?  
 
 More concentrated/organised 
 Same 
 More diffuse/dispersed 
 
15. What is the main target of this effort?  
 
 General awareness of any major new technology 
 Broad “strategic technologies” 
 Specific technologies 
 Missing pieces for well defined current needs 
 
16. What success/value has this effort experienced?  
 
 Found major new opportunity 
 Found specific targeted pieces 
 Useful general awareness 
 Marginal  
 None 
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For Questions 17 and 18, please give the appropriate scale in the boxes 
 
17. What were the greatest problems in conducting this effort?  (Please answer 
using a scale from 1 to 5, where 1 = Not Significant at All, 2 = Less 
Significant, 3 = Somewhat/Medium, 4 = Significant, 5 = Very significant) 
 
a.  Setting targets 
b.  Building relationship with sources 
c.  Finding specific technology 
d.  Assessing technology 
e.  Legal issues 
f.  Financial negotiations 
g.  Establishing alliances 
h.  Obtaining internal priority/evaluation 
i.  Internal structure/coordination 
j.  Not invented here (NIH) 
k.  Internalising the technology resource limitations 
l.  Corporate risk aversion 
m.  Overseas 
 n.  Other, please specify … 
 
 
18. Which mechanisms do you rely on to monitor the technology? (Please answer 
using a scale from 1 to 5, where 1 = Not Very Much at All, 2 = Not Much, 3 = 
Somewhat/Medium, 4 = Much,  5 = Extensively) 
 
a.  Responsible person for core technology/research program 
b.  Internal technology steering groups 
c.  Participation in technical professional societies 
d.  Customer panels or input 
e.  Industry-based consortia 
f.  Participation in standard bodies 
g.  University liaison/affiliate programs 
h.  Participating in publicly-funded R&D programs 
i.  University research consortia 
j.  Specialised internal monitoring unit 
k.  External science/technology advisory boards 
l.  Networking with young technology-based firms 
m.  Venture capital funds 
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C. TECHNOLOGY ACQUISITION PRACTICES 
 
 
 
This section is aimed at determining your company’s experience in acquiring the 
needed technology 
 
 
Please answer Questions 20 to 24 with regard to your answer to Question 19 
 
19. Please list products/services/technologies for which important make or buy 
decisions have been made? 
 
(a) …………………………………………………………………………… 
(b) …………………………………………………………………………… 
(c) …………………………………………………………………………… 
(d) …………………………………………………………………………… 
(e) …………………………………………………………………………… 
 
20. What were the outcomes of the make or buy investigations for the 
products/services/ technologies mentioned above? Please specify whether they 
were insourcing (developed internally) or outsourcing (acquired externally)  
 
(a) …………………………………………………………………………….. 
(b) …………………………………………………………………………….. 
(c) …………………………………………………………………………….. 
(d) …………………………………………………………………………….. 
(e) …………………………………………………………………………….. 
 
 
21. Those products/services/technologies in Question 19 with regard to 
competencies can be classified as (Core, Essential, Ancillary, Superfluous):  
 
(a) ……………………………………………………………………………… 
(b) ……………………………………………………………………………… 
(c) ……………………………………………………………………………… 
(d) ……………………………………………………………………………… 
(e) ……………………………………………………………………………… 
 
 
22. To what extent did the acquired technology form the centre of the technology 
of the product/services in Question 19? (Please answer with the  appropriate 
scale,  1 = Very Central, 2 = Central, 3 = Somewhat, 4 = Not central , 5 = Not 
Central at All)  
 
(a) 
(b) 
(c) 
(d) 
(e) 
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For Questions 23 and 24 please tick appropriate boxes 
 
23. These products/services/technologies in Question 19 with regard to their life 
cycle fell into:  
 
 Completely new (you are the first developer)  
 Introductory phase 
 Growth phase 
 Mature phase 
 Declining phase 
 
24. With regard to its market these products/services/technologies in Question 19, 
were in:   
 
 Completely new market 
 Introductory phase 
 Growth phase 
 Mature phase 
 Declining phase 
 
 
D. IMPACT OF TECHNOLOGY ACQUISITION CHANNELS 
 
 
 
The aim of this section is to seek the impact of the technology acquisition mode to 
your company’s performance 
 
 
 For Questions 25 to 28, please circle your appropriate answer 
 
25. What was the effect of technology acquired internally (internal R&D/ 
insourcing/making) to the core competency of your company?  
 
1 = Very Weak    2 = Weak   3 = Medium   4 = Strong   5 = Very Strong 
 
26. What was the effect of technology acquired externally (outsourcing/buying) to 
the core competency of your company?  
 
1 = Very Weak    2 = Weak   3 = Medium   4 = Strong   5 = Very Strong 
 
27. What was the effect of technology acquired internally (internal R&D/ 
insourcing/making) to the competitiveness of your company?  
 
1 = Very Weak    2 = Weak   3 = Medium   4 = Strong   5 = Very Strong 
 
28. What was the effect of technology acquired externally (outsourcing/buying) to 
the competitiveness of your company?  
 
1 = Very Weak    2 = Weak   3 = Medium   4 = Strong   5 = Very Strong 
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For Questions 29 and 30, please write the appropriate scale in the boxes 
 
29. How did your internal technology acquisition (internal R&D/making) strategy 
affect your company’s performance in the last five years? 
(1 = Highly Negative Effect, 2 = Negative Effect, 3 = No Effect, 4 = Positive 
Effect, 5 = Highly Positive Effect) 
 
a.  Sales Growth 
b.  ROI 
c.  Profit 
d.  R&D productivity 
 
30. How did your external technology acquisition strategy (outsourcing/buying) 
affect your company’s performance in the last five years? 
(1 = Highly Negative Effect,    2 = Negative Effect, 3 = No Effect, 4 = Positive 
Effect, 5 = Highly Positive Effect) 
 
a.  Sales Growth 
b.  ROI 
c.  Profit 
d.  R&D productivity 
 
 
For questions 31 to 34, please tick the relevant boxes 
 
31. Compared to internal development, what was the cost of outsourcing your 
technology?   
 
 Higher  
 Equal   
 Lower 
 
32. In your company’s experience, with regard to time to market, external 
technology acquisition method takes: 
 
 More time 
 Equal time 
 Less time 
 
than internal technology acquisition. 
 
33. What was the impact of external technology acquisition on the growth of 
technology in your company?  
 
 Very low  
 Low 
 Medium 
 High  
 Very high  
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34. What was the impact of internal technology acquisition on the growth of 
technology in your company?  
 
 Very low  
 Low 
 Medium 
 High  
 Very High  
 
 
 
E. INVOLVEMENT OF ORGANISATIONAL UNITS 
 
 
 
This section seeks to know the degree of involvement of various organisational 
units in the process of acquiring technology 
 
 
 
For Question 35, please write the appropriate scale in the boxes 
 
35. What was the degree of involvement of each function/hierarchical level at the 
first stage of the make or buy decision making process? 
(1 = Very Low, 2 = Low,      3 = Medium, 4 = High, 5 = Very High)? 
 
a.  Production     
b.  Purchasing 
c.  Marketing 
d.  Engineering/R&D 
e.  Financial 
f.  Sales 
g.  Parent company 
h.  Board of directors 
i.  Chief executive 
j.  Managers 
k.  Lower level 
l.  Others (please specify) 
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F.  ACQUISITION CHANNEL AND REASON FOR ACQUIRING 
TECHNOLOGY EXTERNALLY 
 
 
This section is aimed at finding out the channel used in the acquisition of 
technology and the reason to acquire technology externally 
 
 
For Question 36, please write the appropriate scale in the boxes 
 
36. Have you ever used any of the following technology acquisition strategies in 
the process or product development? If yes, please indicate your answer with 
regard to its importance using a scale from 1 to 5, where 1 = Not Significant at 
All, 2 = Less Significant, 3 = Somewhat, 4 = Significant, 5 = Very significant. 
If you used more than once, please also indicate the frequency you used it. 
 
 
a.  In-house development by R&D and engineering units …. 
b.  Merger and acquisition…. 
c.  Joint ventures or alliances…. 
d.  Licensing…. 
e.  R&D contract…. 
f.  Collaborative R&D project…. 
g.  Minority investment/venture capital…. 
h.  Private label…. 
i.  Intrapreneurship or internal venturing…. 
j.  Acquire the technology directly or embody in new materials,  
               components, systems, equipment, software and services…. 
k.  Foul methods, such as copying, stealing, or reverse engineering…. 
l.  Through education and training…. 
m.  Consultant…. 
 
 
For Question 37, please indicate how many technologies were sourced from 
these choices 
 
37. The external technology acquisition methods mentioned above were 
conducted/sourced with/from: 
 
Foreign company ……………. 
Domestic company ………….. 
Foreign university……………. 
Domestic university …………. 
Foreign labs/R&D centres …… 
Domestic labs/R&D centres …. 
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For Question 38, please write the appropriate scale in the boxes 
 
38. What were the main reasons for acquiring technology externally? 
(Please answer using a scale from 1 to 5, where 1 = Not Significant at All, 2 = 
Less Significant, 3 = Somewhat, 4 = Significant, 5 = Very Significant) 
 
a  The high cost and high complexity of internal technology development. 
b  To reduce costs. 
c  To shorten product life-cycle. 
d  To reduce time-to-market. 
e  The rapid changes in product and process technology development. 
f  Shortage of manufacturing capacity. 
g  Integration of multiple technologies in one product or service. 
h  The pressure of global competition. 
i  To focus on core products and processes. 
j   The incapability of in-house development to develop the new technology. 
k  To reduce/share the risks in product/process development. 
l   To gain advanced know-how quickly. 
m   To allocate limited resources more effectively. 
n  To unlock the existing innovation activity. 
o   To supplement captive technology. 
p   For the purpose of licensing to others. 
q  For further development and new applications. 
r   Others, please specify 
 
 
G. COMPANY POSITIONS IN THE MARKET 
 
 
 
This section is trying to find out your company market and your relative position 
to your competitor 
 
 
For questions 39 to 41, and 43 please fill in the space provided 
 
39. What was your product mix for the last five years: 
 
Year ….: Standardised products: …. %, Customised products: …. % 
Year ….: Standardised products: …. %, Customised products: …. % 
Year ….: Standardised products: …. %, Customised products: …. % 
Year ….: Standardised products: …. %, Customised products: …. % 
Year ….: Standardised products: …. %, Customised products: …. % 
 
40. Percentage of your product sales (approximately) were: 
 
Government related organisations  : ….. % 
Defence related organisations         : ….. % 
Domestic market    : ….. % 
Foreign market (export)  : ….. % 
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41. How many rivals do you have in the current market and what is your market 
share?  
……………………………………………………………………… 
…………………………………………………………………….. 
 
Please indicate the appropriate scale in the boxes 
 
42. Compared with your rivals, how strong do you think your functional skills 
are? (1= Very Weak, 2 = Weak, 3 = Somewhat/Medium, 4 = Strong, 5 = Very 
Strong) 
 
   R&D 
   Manufacturing  
   Marketing  
   Management Skills  
   Financial capability  
 
43. How many patents do you have?  
 
Domestic    : …… 
International  : …… 
 
 
H. PROBLEM AND CRITERIA IN CHOOSING EXTERNAL TECHNOLOGY 
 
 
This section is aimed at finding out problems and issues in acquiring technology 
externally and criteria used in deciding to acquire technology either internally or 
externally 
 
 
For Question 44 and 45, please write the appropriate scale in the boxes 
 
44. What are the main problems/issues in acquiring technology externally?  
(1 = Not Significant at All, 2 = Less Significant, 3 = Somewhat, 4 = 
Significant, 5 = Very Significant) 
 
a.  Transaction costs, such as the costs to search, negotiate, execute and  
            enforce the contract.  
b.  Not invented here (NIH) syndrome. 
c.  The need to adapt and fine tune the technology 
d.  How to organise, manage and implement a technology acquisition process. 
e.  How to share the risks and profits with partners 
f.  Dependence on the source of technology 
g.  Restrictions imposed by the source of the technology. 
h.  Adverse impact on the in-house innovative capability. 
i.  The technology may be over-priced. 
j.  Short run financial benefits but long-term competitive loses. 
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45. What are the criteria for choosing between internal and external mechanisms 
for acquiring technology? (1= Not Very Important at All, 2 = Not Important, 3 
= Somewhat, 4 = Important, 5 = Extremely Important) 
 
 Relative cost 
 Own familiarity with the technology 
 Relative competence/ability 
 Industry fit/standards 
 Time and sense of urgency 
 External availability 
 Intellectual property ownership 
 
 
I. LONG TERM IMPACT OF INTERNAL AND EXTERNAL 
TECHNOLOGY ACQUISITION 
 
 
 
Questions in this section are directed at finding out what is the impact of the 
source of technology to your company  
 
 
For Questions 46 to 50, please tick your answer in the appropriate boxes. Your 
additional comments/information for each of them are highly appreciated 
 
 
46. What was the long-term impact of external sourcing of your technology to the 
capabilities and core competencies of your company? (Your additional 
comment is most welcome) 
 
 Not Significant at All 
 Less Significant 
 Somewhat/Medium 
 Significant 
 Very Significant 
 
 
47. What was the long-term impact of internal technology sourcing to the 
capabilities and core competencies of your company? (Your additional 
comment is most welcome) 
 
 Not Significant at All 
 Less Significant 
 Somewhat/Medium 
 Significant 
 Very Significant 
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48. What was the long-term impact of external technology sourcing to the 
competitiveness of your company? (Your additional comment is most 
welcome) 
 
 Not Significant at All 
 Less Significant 
 Somewhat/Medium 
 Significant 
 Very Significant 
 
 
49. What was the long-term impact of internal technology sourcing to the 
competitiveness of your company? (Your additional comment is most 
welcome) 
 
 Not Significant at All 
 Less Significant 
 Somewhat/Medium 
 Significant 
 Very Significant 
 
50. When sourcing your technology externally, did you experience dependence to 
the source of the technology? 
 
 Not at All 
 Not Much  
 Somewhat 
 Much 
 Extensively 
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J. ADDITIONAL INFORMATION 
 
 
This section is directed at seeking additional information regarding the 
acquisition of technology which is not covered specifically in the previous 
questions. Any additional information given will be valuable to this research 
 
 
 
For Questions 51 to 53, please elaborate your answer. If you need more space 
please fill free to write at the back page 
 
51. In your experience, what were the advantages and disadvantages of internally 
developed technology? 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
52. In your experience, what were the advantages and disadvantages of externally 
acquired technology? 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
 
53. If you have other issues regarding this research, please do not hesitate to 
discuss them with the researcher or you may elaborate below. 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
 
 
 
 
You have reached the end of this questionnaire. Once again I would like to thank 
you for your valuable information and contribution to my research. 
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SURVEY QUESTIONNAIRE RESULTS 
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Question 1 
Type of industry 
 
 
  
                   
Question 2 
Subsidiary of other company 
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Question 3 
 
Main products of the telecommunication companies: 
- Earth station for satellite communication 
- Terrestrial radio links 
- Cellular network, GSM and CDMA 
- Base band transmission data 
- Control system 
- Public payphone terminal 
- Traffic light equipment 
 
Main products of the electronics components companies: 
- Quartz crystal resonator 
- Printed circuit board maker 
- Printed circuit board 
- Computer monitor 
- Broadcasting systems 
- Defence electronics 
- Signalling systems 
 
Main products of the household and consumer electronics companies: 
- Magnetic audio cassette tape 
- Colour television 
- Microwave 
- Gas stove 
- Washing machine 
- Refrigerator 
- Telecommunication equipment 
- Earth station for satellite communications 
- Terrestrial radio links 
- Printed Circuit Board Maker 
 
 
Question 4, 5 and 6 
 
Before classifying 
 
Statistics Total Employees Engineers Bachelors Masters PhDs 
Mean 1546.6 65.1 56.9 6.7 0.6 
Standard Deviation 3709.7 92.5 81.2 12.8 0.9 
Minimum 40 1 1 0 0 
Maximum 14200 350 300 47 3 
Count 14 14 14 14 14 
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After Classifying  
 
 
 
Size of Company 
 
Small 
Employee < 50 
 
Medium 
50<Employee<300 
 
Large 
Employee > 300 
 
 
Overall 
Number of company 2 5 7 14 
Average number of 
employee/company 
44 
(min 40; max 47) 
167 
(min 55; max 300) 
2962 
(min 415; max 
14200) 
1547 
Average number of 
engineer/company 
4.5 
(min 1; max 8) 
59 
(min 15; max 150) 
87 
(min 7; max 350) 
65 
Average number of 
employee with 
bachelor 
degree/company 
 
2 
(min 1; max 3) 
 
43.3 
(min 7; max 135) 
 
85 
(min 10; max 
300) 
 
57 
Average number of 
employee with master 
degree/company 
 
0.5 
(min 0; max 1) 
 
4 
(min 0; max 7) 
 
10 
(min 0; max 47) 
 
7 
Average number of 
employee with 
PhD/company 
 
0 
 
0.8 
(min 0; max 2) 
 
0.6 
(min 0; max 3) 
 
1 
Average ratio of 
employee with 
Bachelor degree to 
total employees 
 
4.44% 
 
 
23.15% 
 
5.13% 
 
16.50% 
Average ratio of 
employee with Master 
degree to total 
employees 
 
1.06% 
 
1.66% 
 
0.74% 
 
11.50% 
Average ratio of 
employee with PhD 
degree to total 
employees 
 
0 
 
0.58% 
 
0.04% 
 
 
1.10% 
Average Ratio of 
engineers/total 
employees 
 
9.76 % 
 
34.88% 
 
5.27% 
 
0.20% 
 
 
Question 7 
Company’s sales (in US $) 
 
Size of Company Small Medium Large Overall 
  Employee < 50 50<Employee<300 Employee > 300   
Mean 794,800.00 43,107,727.30 78,307,311.10 54831508.21 
Standard Deviation 565,536.10 81,962,267.81 74,773,784.50 76403274.47 
Minimum 75,500.00 181,323.96 5,858,631.69 75500.00 
Maximum 1,440,000.00 300,000,000.00 257,322,586.57 300000000.00 
n 1 3 5 (2 partial) 9 (2 partial) 
n = number of company responded 
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Question 8 
R&D/Sales ratio (in %) 
 
Size of Company Small Medium Large Overall 
  Employee < 50 50<Employee<300 Employee > 300   
Mean 6.28 6.43 1.5 3.53 
Standard Deviation 7.1 3.97 1.26 4.08 
Minimum 2.91 3.25 0.48 0.48 
Maximum 18.98 15 18.98 18.98 
n 1 2 5 (1 partial) 8 (1 partial) 
n = number of company responded 
 
Question 9 
Effort to search and utilise external technology 
 
 
 
Question 10  
Effort Priority 
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Question 11  
Future Priority/Resource Commitment 
 
Question 12  
Responsibility for the External Technology Effort 
 
Question 13  
How is the effort done? 
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Question 14  
Effort’s Change in the Next Five Years 
 
Question 15 
Target of external technology search effort 
 
Question 16  
Success Experienced 
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Question 17 
Problem in conducting the effort 
 
 
 
17.a Setting targets 
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17.b Building relationship with sources 
 
 
17.c Finding specific technology 
 
17.d Assessing technology 
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17.e Legal issues 
 
17.f Financial negotiations 
 
 
17.g Establishing alliances 
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17.h Obtaining internal priority/evaluation 
 
17.i Internal structure/coordination 
 
17.j Not invented here 
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17.k Internalising the technology resource limitations 
 
 
17.l Corporate risk aversion 
 
17.m Overseas 
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Question 18  
Mechanisms to monitor technology 
 
 
 
 
18.a Responsible person for core technology/research program 
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18.b Internal technology steering groups 
 
 
18.c Participation in technical professional societies 
 
18.d Customer panels or input 
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18.e Industry-based consortia 
 
18.f Participation in standard bodies 
 
18.g University liaison/affiliate program 
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  B-15 
18.h Participating in publicly-funded R&D programs 
 
18.i University research consortia 
 
18.j Specialised internal monitoring unit 
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18.k External science/technology advisory boards 
 
18.l Networking with young technology-based firm 
 
18.m Venture capital funds 
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Question 19 
Products/services/technologies for which important make or buy decisions have been 
made: 
 
Household and consumer electronics: 
- electric motor 
- heating element 
- plastic injection 
- metal heat transfer 
- Cooling systems 
- Non CFC technology 
- Insulation technology 
- Compact component system 
- Colour TV 
- Portable compo 
- VCD 
- DVD 
- Refrigerator 
- Washing machine 
- Fan 
- Microwave 
 
Telecommunication: 
- Test equipment 
- Surface mount technology 
- Radio frequency module 
- Data communication equipment 
- Power supply 
- Mechanical parts 
- Rectifier system 
- Flexible multiplexer 
- ADPCM transcoder 
- Anti line tapping for public telephone 
- Bluetooth 
- 3G 
- CDMA 
- Software 
- Application specific chipsets 
 
Electronics: 
- Signalling system 
- Traction system 
- Broadcasting system 
- Transmission system 
- Solar home system 
- Personal computer 
- Monitor and peripherals 
- Software 
- PCB technology 
- Tooling and dies maker 
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Question 20 
Outcome of the make-or-buy investigations 
 
 
Question 21 
Classification of technology with regard to competency 
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Question 22 
Relationship of the acquired technology with the technology of the 
product/service 
 
 
Question 23 
The acquired products/services/technologies with regard to their life cycle  
 
Classification of the acquired technology with regard 
to the technology life cycle
2
5
4
5
0
0
1
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3
4
5
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Completely new  Introductory
phase
Grow th phase Mature phase Declining phase
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Question 24 
The acquired products/services/technologies with regard to its market life cycle 
Classification of the technology with regard to market 
life cycle
2 2
9
4
0
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Question 25 
Effect of the internally acquired technology to core competence 
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Question 26 
Effect of externally acquired technology to core competency 
 
Question 27 
Effect of the internal acquisition to competitiveness 
 
 
 
Question 28 
Effect of external acquisition to competitiveness 
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Question 29 
Effect of internal technology acquisition to company performance 
 
29.a Effect of internal technology acquisition to Sales growth 
 
29.b Effect of internal technology to ROI 
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29.c Effect of internal technology to Profit 
 
29.d Effect of internal technology acquisition to R&D Productivity 
 
Question 30 
Effect of external technology acquisition to company performance 
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30.a Effect of external technology acquisition to Sales Growth 
 
30.b Effect of external technology acquisition to ROI 
 
30.c Effect of external technology acquisition to Profit 
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30.d Effect of external technology to R&D Productivity 
 
Question 31 
Comparison of external vs. internal technology acquisition cost 
 
Question 32 
Comparison of time to market of external vs. internal technology acquisition 
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Question 33 
Impact of external technology acquisition to the growth of technology in the 
company 
 
 
 
Question 34 
Impact of internal technology acquisition to the growth of the technology in the 
company 
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Question 35 
Involvement of Organisational Units 
 
 
 
 
35.a Involvement of Production Unit in the make buy decision 
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35.b Involvement of the Purchasing unit in the make buy decision 
 
35.c Involvement of the Marketing unit in the make buy decision 
 
 
 
35.d Involvement of the Engineering/R&D unit in the make buy decision 
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35.e Involvement of the Financial unit in the make buy decision 
 
35.f Involvement of the Sales unit in the make buy decision 
 
35.g Involvement of the Parent Company in the make buy decision 
 
 
  Appendix B Survey Questionnaire Results 
  B-30 
35.h Involvement of the Board of Directors in the make buy decision 
 
35.i Involvement of the Chief Executive in the make buy decision 
 
35.j Involvement of the Managers unit in the make buy decision 
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35.k Involvement of the Lower Level unit in the make buy decision 
 
Question 36 
Technology acquisition channels 
 
36.a In-house development by R&D  
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36.b Merger and acquisition  
 
 
 
36.c Joint venture or alliance  
 
 
36.d Licensing 
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36.e R&D contract 
 
36.f Collaborative R&D  
 
 
 
 
36.g Minority investment/venture capital  
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36.h Private label  
 
 
 
36.i Intrapreneurship or internal venturing 
 
 
36.j Direct acquisition or embodied technology  
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36.k Foul method 
 
36.l Education and training 
 
 
36.m Consultant 
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Question 37 Source of the external technology 
 
Question 38 Reason for acquiring technology externally 
 
38.a High cost and high complexity of internal technology development 
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38.b Reduce cost 
 
38.c Shorten product life-cycle 
 
 
38.d Reduce time to market 
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38.e Rapid changes in product and process technology development 
 
 
 
38.f Shortage of manufacturing capacity 
 
38.g Integration of multiple technologies 
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38.h Pressure of global competition 
 
38.i Focus on core products and processes 
 
 
38.j Incapability of in-house development to develop the new technology 
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38.k Reduce/share the risks  
 
38.l Gain advanced know-how quickly 
 
38.m Allocate limited resources more effective 
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38.n Unlock the existing innovation activity 
 
38.o Supplement captive technology 
 
38.p Licensing to others 
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38.q Further development and new application 
 
Question 39 
Product mix  
 
 
Electronics Sectors 
 
n 
Standardised 
Product (%) 
Customised 
Product (%) 
Overall 12 60.3 39.7 
Telecommunication 5 59.2 40.8 
Electronics Component 3 41 59 
Household & Consumer Electronics 4 76 24 
               n = number of company responded 
 
 
Question 40 
Product and Market Customer 
 
 
Electronics Sectors 
 
n 
Government 
related (%) 
Defence 
related (%) 
Domestic 
(%) 
Export 
(%) 
Overall 13 22.9 3.6 53.3 20.2 
Telecommunication 5 32.5 1.9 58.5 7.1 
Electronics Component 4 22.5 6.3 41.0 30.3 
Household & 
Consumer Electronics 
4 1.3 0 62.4 36.4 
n: number of company responded 
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Question 41 Rivalry and market Share 
 
 
Sector 
 
Competitor 
 
Market Share 
 n Average n Percentage 
Overall 12 9.5 8 23.4 
Telecommunication 5 10.8 2 21.5 
Electronics component 3 6 2 14.9 
Household & customer electronic 4 12.8 4 28.5 
   n = number of company responded 
 
Question 42 
Strength of the functional skills 
 
42.a Strength of the R&D Skills 
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42.b Strength of the Manufacturing Skills 
 
42.c Strength of the Marketing Skills 
 
42.d Strength of the Management Skills 
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42.e Strength of the Financial Capability 
 
 
Question 43  
Number of patent 
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Question 44 Problems/issues in acquiring technology externally 
 
44.a Transaction cost 
 
 
 
44.b Not Invented Here syndrome 
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44.c The need to adapt and fine tuning the technology 
 
44.d How to organise, manage and implement a technology acquisition process 
 
 
44.e How to share the risks and profit with partners 
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44.f Dependence on the source of the technology 
 
 
 
44.g Restrictions imposed by the source of the technology 
 
 
 
44.h Adverse impact on the in-house innovative capability 
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44.i The technology may be over-priced 
 
44.j Short run financial benefit but long term competitive loses 
 
Question 45 
Criteria for choosing between internal and external mechanism 
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45.a Relative cost 
 
45.b Own familiarity with the technology 
 
45.c Relative competence/ability 
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45.d Industry fit/standards 
 
45.e Time and sense of urgency 
 
 
45.f External availability 
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45.g Intellectual property ownership 
 
Question 46 
Long term impact of external technology acquisition to core competencies 
 
Question 47 
Long term impact of internal technology acquisition to capabilities and core 
competencies 
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Question 48 
Long-term impact of external technology sourcing to the competitiveness 
 
Question 49 
Long-term impact of internal technology acquisition to competitiveness 
 
Question 50 
Dependence to the source of technology 
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Question 51 
Advantages of internal technology development 
 
Disadvantages of internal technology development 
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Question 52 
Advantages of External Technology Acquisition 
 
 
 
Disadvantages of external technology acquisition 
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Question 9  
Effort to search and utilise external technology 
 
NPar Tests 
 
 Chi-Square Test 
 
 EFFORT 
 
  Observed N Expected N Residual 
yes 11 7.0 4.0
no 3 7.0 -4.0
Total 14   
 
 Test Statistics 
 
  EFFORT 
Chi-
Square(a) 4.571 
df 1 
Asymp. Sig. .033 
a  0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 7.0. 
 
 
Question 13  
How is the effort done? 
 
NPar Tests 
 
Chi-Square Test 
 
 EFODONE 
 
  Observed N Expected N Residual 
Continues 3 7.0 -4.0
Ad Hoc 11 7.0 4.0
Total 14   
 
 Test Statistics 
 
  EFODONE 
Chi-
Square(a) 4.571 
df 1 
Asymp. Sig. .033 
a  0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 7.0. 
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Question 18  
Mechanisms to monitor technology 
 
T-Test 
 
 
 One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
Resperscore 13 3.15 1.345 .373
Intsteering 13 3.23 .927 .257
Techprofessional 13 2.62 .870 .241
Custinput 13 3.62 1.193 .331
Indconsortia 13 2.54 .519 .144
Parstandard 12 2.92 .996 .288
Uniliaison 13 2.23 1.166 .323
ParRDprog 13 1.85 1.144 .317
Uniresconsortia 13 1.92 1.115 .309
Speintmon 12 2.75 1.215 .351
Extboards 13 2.69 1.109 .308
Netechbase 13 2.46 1.330 .369
Venturecapital 13 1.92 1.382 .383
 
 
One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
Resperscore .413 12 .687 .15 -.66 .97
Intsteering .898 12 .387 .23 -.33 .79
Techprofessional -1.594 12 .137 -.38 -.91 .14
Custinput 1.860 12 .088 .62 -.11 1.34
Indconsortia -3.207 12 .008 -.46 -.78 -.15
Parstandard -.290 11 .777 -.08 -.72 .55
Uniliaison -2.379 12 .035 -.77 -1.47 -.06
ParRDprog -3.638 12 .003 -1.15 -1.84 -.46
Uniresconsortia -3.482 12 .005 -1.08 -1.75 -.40
Speintmon -.713 11 .491 -.25 -1.02 .52
Extboards -1.000 12 .337 -.31 -.98 .36
Netechbase -1.460 12 .170 -.54 -1.34 .27
Venturecapital -2.809 12 .016 -1.08 -1.91 -.24
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One-way 
Descriptive 
 
IMPORTAN  
 
 
95% Confidence Interval for 
Mean 
  N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
Resperscore 13 3.15 1.345 .373 2.34 3.97 1 5
Intsteering 13 3.23 .927 .257 2.67 3.79 2 5
Techprofessional 13 2.62 .870 .241 2.09 3.14 1 4
Custinput 13 3.62 1.193 .331 2.89 4.34 1 5
Indconsortia 13 2.54 .519 .144 2.22 2.85 2 3
Parstandard 12 2.92 .996 .288 2.28 3.55 2 5
Uniliaison 13 2.23 1.166 .323 1.53 2.94 1 5
ParRDprog 13 1.85 1.144 .317 1.16 2.54 1 5
Uniresconsortia 13 1.92 1.115 .309 1.25 2.60 1 5
Speintmon 12 2.75 1.215 .351 1.98 3.52 1 5
Extsciboard 13 2.69 1.109 .308 2.02 3.36 1 4
Netechbase 13 2.46 1.330 .369 1.66 3.27 1 5
Venturecapital 13 1.92 1.382 .383 1.09 2.76 1 5
Total 167 2.60 1.202 .093 2.42 2.79 1 5
 
 
 ANOVA 
 
IMPORTAN  
  
Sum of 
Squares df Mean Square F Sig. 
Between Groups 45.519 12 3.793 3.005 .001
Within Groups 194.397 154 1.262   
Total 239.916 166    
  Appendix C Statistical Tests Results
   
NPar Tests 
  
Kruskal-Wallis Test 
 
 Ranks 
 
  MECHANIS N Mean Rank 
Resperscore 13 104.81
Intsteering 13 110.62
Techprofession
al 13 86.88
Custinput 13 121.77
Indconsortia 13 84.58
Parstandard 12 97.13
Uniliaison 13 68.81
ParRDprog 13 51.54
Uniresconsortia 13 54.69
Speintmon 12 90.29
Extsciboard 13 89.19
Netechbase 13 77.92
Venturecapital 13 55.27
IMPORTAN 
Total 167  
 
 
 Test Statistics(a,b) 
 
  IMPORTAN 
Chi-Square 34.279 
df 12 
Asymp. Sig. .001 
a  Kruskal Wallis Test 
b  Grouping Variable: MECHANIS 
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Question 20  
Outcome of make or buy investigations 
 
Chi-Square Test 
 
 OUTCOME 
 
  Observed N Expected N Residual 
Outsourcing 25 16.3 8.7
Insourcing 15 16.3 -1.3
In/Out Sourcing 9 16.3 -7.3
Total 49   
 
 
 Test Statistics 
 
  OUTCOME 
Chi-
Square(a) 8.000 
df 2 
Asymp. Sig. .018 
a  0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 16.3. 
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Question 36 
Technology Acquisition Channels 
 
T-Test 
 
 
One-Sample Statistics 
 
 
 
 
One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
INHOUSE 3.094 12 .009 1.15 .34 1.97
MERACQ -4.000 11 .002 -1.33 -2.07 -.60
Jointventures -2.085 10 .064 -.91 -1.88 .06
Licensing -.185 11 .857 -.08 -1.08 .91
RDcontract -1.897 12 .082 -.69 -1.49 .10
RRCollaborative -1.347 10 .208 -.64 -1.69 .42
Minorityinvestment -8.859 10 .000 -1.73 -2.16 -1.29
Privlabel -7.236 9 .000 -1.60 -2.10 -1.10
Intrapreneurship -4.529 11 .001 -1.42 -2.11 -.73
Directembodied -.672 11 .515 -.25 -1.07 .57
Foulmethods -2.283 11 .043 -.75 -1.47 -.03
Edutraining 3.811 12 .002 .85 .36 1.33
Consultant -2.017 11 .069 -.75 -1.57 .07
 
  N Mean Std. Deviation 
Std. Error 
Mean 
INHOUSE 13 4.15 1.345 .373
MERACQ 12 1.67 1.155 .333
Jointventures 11 2.09 1.446 .436
Licensing 12 2.92 1.564 .452
RDcontract 13 2.31 1.316 .365
RRCollaborative 11 2.36 1.567 .472
Minorityinvestment 11 1.27 .647 .195
Privlabel 10 1.40 .699 .221
Intrapreneurship 12 1.58 1.084 .313
Directembodied 12 2.75 1.288 .372
Foulmethods 12 2.25 1.138 .329
Edutraining 13 3.85 .801 .222
Consultant 12 2.25 1.288 .372
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One-way 
Descriptive 
 
IMPORTAN  
95% Confidence Interval for 
Mean 
  N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
Inhouse 13 4.1538 1.34450 .37290 3.3414 4.9663 1.00 5.00
MA 12 1.6667 1.15470 .33333 .9330 2.4003 1.00 4.00
Joinvent 11 2.0909 1.44600 .43598 1.1195 3.0623 1.00 5.00
Licensing 12 2.9167 1.56428 .45157 1.9228 3.9106 1.00 5.00
RDcontract 13 2.3077 1.31559 .36488 1.5127 3.1027 1.00 5.00
CollaRD 11 2.3636 1.56670 .47238 1.3111 3.4162 1.00 5.00
Minority 11 1.2727 .64667 .19498 .8383 1.7072 1.00 3.00
Privatela 10 1.4000 .69921 .22111 .8998 1.9002 1.00 3.00
Intrapreneurship 12 1.5833 1.08362 .31282 .8948 2.2718 1.00 4.00
Embodied 12 2.7500 1.28806 .37183 1.9316 3.5684 1.00 4.00
Foul 12 2.2500 1.13818 .32856 1.5268 2.9732 1.00 4.00
Edutrain 13 3.8462 .80064 .22206 3.3623 4.3300 3.00 5.00
Consultant 12 2.2500 1.28806 .37183 1.4316 3.0684 1.00 4.00
Total 154 2.4156 1.44937 .11679 2.1848 2.6463 1.00 5.00
 
 
 ANOVA 
 
IMPORTAN  
  
Sum of 
Squares df Mean Square F Sig. 
Between Groups 111.962 12 9.330 6.281 .000
Within Groups 209.440 141 1.485   
Total 321.403 153    
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Kruskal-Wallis Test 
 
 Ranks 
 
  TECACQUI N Mean Rank 
Inhouse 13 124.69
MA 12 55.33
Joinvent 11 67.41
Licensing 12 92.29
RDcontract 13 75.50
CollaRD 11 75.27
Minority 11 42.82
Privatela 10 48.00
Intrapreneurshi
p 12 51.67
Embodied 12 89.33
Foul 12 75.33
Edutrain 13 119.73
Consultant 12 74.00
IMPORTAN 
Total 154  
 
 
 Test Statistics(a,b) 
 
  IMPORTAN 
Chi-Square 51.693 
df 12 
Asymp. Sig. .000 
a  Kruskal Wallis Test 
b  Grouping Variable: TECACQUI 
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Question 38 Reasons for external technology acquisition 
 
T-Test 
One-Sample Statistics 
  N Mean Std. Deviation 
Std. Error 
Mean 
Costcomplexity 11 3.64 1.206 .364 
Reducecosts 11 3.91 .831 .251 
Shortlifecycle 11 3.36 1.206 .364 
Redtimemarket 12 3.67 1.073 .310 
Rapidchanges 12 3.67 1.073 .310 
Shortcapacity 12 2.75 1.215 .351 
Integmultitech 11 3.73 1.009 .304 
Pressglobalcompetition. 11 3.82 1.250 .377 
Foconcore 11 3.55 1.214 .366 
INCAPRD 12 3.83 1.030 .297 
REDRISKS 11 3.64 1.027 .310 
GAINKNOW 12 3.83 .718 .207 
Alloresources 12 3.92 .669 .193 
Unlockinnovation 11 2.73 1.009 .304 
Supplcaptech 10 2.90 1.197 .379 
Licenother 11 1.91 .831 .251 
Furtdevelopment 12 3.17 1.030 .297 
 
 One-Sample Test 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
Costcomplexity 1.750 10 .111 .64 -.17 1.45
Reducecosts 3.627 10 .005 .91 .35 1.47
Shortlifecycle 1.000 10 .341 .36 -.45 1.17
Redtimemarket 2.152 11 .054 .67 -.02 1.35
Rapidchanges 2.152 11 .054 .67 -.02 1.35
Shortcapacity -.713 11 .491 -.25 -1.02 .52
Integmultitech 2.390 10 .038 .73 .05 1.41
Pressglobalcompetition. 2.170 10 .055 .82 -.02 1.66
Foconcore 1.491 10 .167 .55 -.27 1.36
INCAPRD 2.803 11 .017 .83 .18 1.49
REDRISKS 2.055 10 .067 .64 -.05 1.33
GAINKNOW 4.022 11 .002 .83 .38 1.29
Alloresources 4.750 11 .001 .92 .49 1.34
Unlockinnovation -.896 10 .391 -.27 -.95 .41
Supplcaptech -.264 9 .798 -.10 -.96 .76
Licenother -4.353 10 .001 -1.09 -1.65 -.53
Furtdevelopment .561 11 .586 .17 -.49 .82
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One-way 
Descriptive 
IMPORTAN  
 
 
95% Confidence Interval for 
Mean 
  N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
Costcompl 11 3.6364 1.20605 .36364 2.8261 4.4466 2.00 5.00
Redcost 11 3.9091 .83121 .25062 3.3507 4.4675 3.00 5.00
Shorprod 11 3.3636 1.20605 .36364 2.5534 4.1739 1.00 5.00
Redtime 12 3.6667 1.07309 .30977 2.9849 4.3485 2.00 5.00
Rapidchanges 12 3.6667 1.07309 .30977 2.9849 4.3485 1.00 5.00
Shortcap 12 2.7500 1.21543 .35086 1.9778 3.5222 1.00 5.00
Integmulti 11 3.7273 1.00905 .30424 3.0494 4.4052 2.00 5.00
Pressglobal 11 3.8182 1.25045 .37703 2.9781 4.6582 2.00 5.00
Focuscore 11 3.5455 1.21356 .36590 2.7302 4.3607 1.00 5.00
IncapRD 12 3.8333 1.02986 .29729 3.1790 4.4877 2.00 5.00
Redrisks 11 3.6364 1.02691 .30963 2.9465 4.3263 2.00 5.00
Gainknow 12 3.8333 .71774 .20719 3.3773 4.2894 3.00 5.00
Allores 12 3.9167 .66856 .19300 3.4919 4.3414 3.00 5.00
Unlockinno 11 2.7273 1.00905 .30424 2.0494 3.4052 1.00 4.00
Suppltech 10 2.9000 1.19722 .37859 2.0436 3.7564 1.00 5.00
Licenother 11 1.9091 .83121 .25062 1.3507 2.4675 1.00 3.00
Furtherdev 12 3.1667 1.02986 .29729 2.5123 3.8210 1.00 5.00
Total 193 3.4197 1.13423 .08164 3.2587 3.5807 1.00 5.00
 
 ANOVA 
IMPORTAN  
  
Sum of 
Squares df Mean Square F Sig. 
Between Groups 54.423 16 3.401 3.109 .000
Within Groups 192.582 176 1.094   
Total 247.005 192    
  Appendix C Statistical Tests Results
   
Kruskal-Wallis Test 
 
 Ranks 
 
  REASON N Mean Rank 
Costcompl 11 104.82
Redcost 11 119.18
Shorprod 11 94.59
Redtime 12 107.79
Rapidchanges 12 110.88
Shortcap 12 66.29
Integmulti 11 109.86
Pressglobal 11 114.50
Focuscore 11 105.41
IncapRD 12 115.29
Redrisks 11 107.09
Gainknow 12 116.00
Allores 12 120.96
Unlockinno 11 64.23
Suppltech 10 72.00
Licenother 11 30.50
Furtherdev 12 83.54
IMPORTAN 
Total 193  
 
 
 Test Statistics(a,b) 
 
  IMPORTAN 
Chi-Square 38.651 
df 16 
Asymp. Sig. .001 
a  Kruskal Wallis Test 
b  Grouping Variable: REASON 
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Question 44 Problems in acquiring external technology 
 
T-Test 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
Trancosts 12 4.00 1.206 .348
NIH 12 2.25 1.138 .329
ADAPT 13 3.54 1.050 .291
ORGMANAG 12 3.92 .669 .193
Sharerisks 12 2.83 1.403 .405
Dependsource 12 4.08 .996 .288
Restimposed 11 3.18 1.722 .519
Advimpact 11 2.91 1.136 .343
overpriced 11 3.36 1.120 .338
SHORTBEN 11 3.00 1.265 .381
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
Trancosts 2.872 11 .015 1.00 .23 1.77
NIH -2.283 11 .043 -.75 -1.47 -.03
ADAPT 1.849 12 .089 .54 -.10 1.17
ORGMANAG 4.750 11 .001 .92 .49 1.34
Sharerisks -.411 11 .689 -.17 -1.06 .73
Dependsource 3.767 11 .003 1.08 .45 1.72
Restimposed .350 10 .733 .18 -.97 1.34
Advimpact -.265 10 .796 -.09 -.85 .67
overpriced 1.077 10 .307 .36 -.39 1.12
SHORTBEN .000 10 1.000 .00 -.85 .85
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One-way 
Descriptive 
 
IMPORTAN  
95% Confidence Interval for 
Mean 
  N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
Transcosts 12 4.0000 1.20605 .34816 3.2337 4.7663 1.00 5.00
NIH 12 2.2500 1.13818 .32856 1.5268 2.9732 1.00 4.00
Adapt 13 3.5385 1.05003 .29123 2.9039 4.1730 1.00 5.00
Management 12 3.9167 .66856 .19300 3.4919 4.3414 3.00 5.00
Sharerisks 12 2.8333 1.40346 .40514 1.9416 3.7250 1.00 5.00
Dependence 12 4.0833 .99620 .28758 3.4504 4.7163 2.00 5.00
Restrictions 11 3.1818 1.72152 .51906 2.0253 4.3384 1.00 5.00
Adverse 11 2.9091 1.13618 .34257 2.1458 3.6724 1.00 5.00
Overpriced. 11 3.3636 1.12006 .33771 2.6112 4.1161 1.00 5.00
Shortrunben 11 3.0000 1.26491 .38139 2.1502 3.8498 1.00 5.00
Total 117 3.3162 1.27745 .11810 3.0823 3.5502 1.00 5.00
 
 
 ANOVA 
 
IMPORTAN  
  
Sum of 
Squares df Mean Square F Sig. 
Between Groups 37.227 9 4.136 2.910 .004
Within Groups 152.072 107 1.421   
Total 189.299 116    
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Kruskal-Wallis Test 
 
  
 Ranks 
 
  PROBLEMS N Mean Rank 
Transcosts 12 78.00
NIH 12 32.17
Adapt 13 63.38
Management 12 73.54
Sharerisks 12 47.67
Dependence 12 79.17
Restrictions 11 58.00
Adverse 11 46.41
Overpriced. 11 59.36
Shortrunben 11 50.09
IMPORTAN 
Total 117  
 
 
 Test Statistics(a,b) 
 
  IMPORTAN 
Chi-Square 22.910 
df 9 
Asymp. Sig. .006 
a  Kruskal Wallis Test 
b  Grouping Variable: PROBLEMS 
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Question 22 Role of the technology acquired 
 
NPar Tests 
 
Chi-Square Test 
 
Frequencies 
 
 ROLETECH 
 
  Observed N Expected N Residual 
Very central 15 9.8 5.2
Central 22 9.8 12.2
Somewhat 3 9.8 -6.8
Not central 5 9.8 -4.8
Not central at all 4 9.8 -5.8
Total 49   
 
 
 Test Statistics 
 
  ROLETECH 
Chi-
Square(a) 28.449 
df 4 
Asymp. Sig. .000 
a  0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 9.8. 
 
 
Question 25 and 27 Internal R&D vs. core competency 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
IntRDcore 13 3.62 1.044 .290
IntRDcomp 13 3.77 1.013 .281
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
IntRDcore 2.125 12 .055 .62 -.02 1.25 
IntRDcomp 2.739 12 .018 .77 .16 1.38 
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Question 29 Internal development vs. company performances 
 
T-Test 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
SALGROW 13 3.85 .899 .249
ROI 13 3.62 .870 .241
PROFIT 13 3.77 1.013 .281
RDproductivity 13 3.54 1.127 .312
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
SALGROW 3.395 12 .005 .85 .30 1.39
ROI 2.551 12 .025 .62 .09 1.14
PROFIT 2.739 12 .018 .77 .16 1.38
RDproductivity 1.723 12 .110 .54 -.14 1.22
 
 
Question 26 and 28 External acquisition vs. core competency 
 
T-Test 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
Exttechcore 14 3.64 .842 .225
Exttechcomp 14 3.86 .770 .206
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
Exttechcore 2.857 13 .013 .64 .16 1.13
Exttechcomp 4.163 13 .001 .86 .41 1.30
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Question 30 External sources vs. company performances 
T-Test 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
SalGrowth 13 3.92 .641 .178
ROI 13 3.46 .877 .243
PROFIT 13 3.85 .555 .154
RDproductivity 13 3.46 .877 .243
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
SalGrowth 5.196 12 .000 .92 .54 1.31
ROI 1.897 12 .082 .46 -.07 .99
PROFIT 5.500 12 .000 .85 .51 1.18
RDproductivity 1.897 12 .082 .46 -.07 .99
 
 
Question 46 and 48 Long-term impact of external acquisition 
 
T-Test 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
LOUTCOR 13 3.54 .877 .243
LOUTCOMP 13 4.08 .641 .178
 
 
 One-Sample Test 
 
Test Value = 0 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
LOUTCOR 14.546 12 .000 3.54 3.01 4.07
LOUTCOMP 22.950 12 .000 4.08 3.69 4.46
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Question 47 and 49 Long-term impact of internal acquisition 
 
T-Test 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
LINTCORE 13 4.23 .599 .166
LINTCOMP 13 4.08 .641 .178
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
LINTCORE 7.407 12 .000 1.23 .87 1.59 
LINTCOMP 6.062 12 .000 1.08 .69 1.46 
 
 
Question 31, 38a & 38b Cost of external vs. internal technology 
acquisition 
 
T-Test 
 
 One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
EXTCOST 14 3.5714 1.98898 .53158
Costcomplexity 11 3.64 1.206 .364
Reducecosts 11 3.91 .831 .251
 
 
 One-Sample Test 
 
One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
EXTCOST 1.075 13 .302 .5714 -.5770 1.7198 
Costcompl
exity 1.750 10 .111 .64 -.17 1.45 
Reducecos
ts 3.627 10 .005 .91 .35 1.47 
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Question 32 & 38d External technology acquisition vs. time to 
market 
 
T-Test 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
TIMEMARK 14 2.5714 1.78516 .47711
Redtimemarket 12 3.67 1.073 .310
 
 
 One-Sample Test 
Test Value = 3 
95% Confidence Interval 
of the Difference 
 t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
TIMEMARK -.898 13 .385 -.4286 -1.4593 .6022 
Redtimemar
ket 2.152 11 .054 .67 -.02 1.35 
 
 
 
 
Question 44f & 50 External technology acquisition vs. 
dependence to source 
 
T-Test 
 
One-Sample Statistics 
 
  N Mean Std. Deviation 
Std. Error 
Mean 
Dependsource 12 4.08 .996 .288
DEPEND 12 3.5833 .90034 .25990
 
 
 One-Sample Test 
 
Test Value = 3 
95% Confidence Interval 
of the Difference 
  t df Sig. (2-tailed) 
Mean 
Difference Lower Upper 
Dependso
urce 3.767 11 .003 1.08 .45 1.72 
DEPEND 2.244 11 .046 .5833 .0113 1.1554 
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Correspondence Analysis 
 
Question 18 Mechanisms to monitor technology 
 
 
 
 Credit 
CORRESPONDENCE
Version 1.0
by
Data Theory Scaling System Group (DTSS)
Faculty of Social and Behavioral Sciences
Leiden University, The Netherlands
 
 
 
 Correspondence Table 
IMPORTAN MECHANIS 
  
Corep
ers 
Intsteeri
ng 
Techpro
fes 
Custinp
ut 
Indcons
ortia 
Standb
o 
Uniliais
on 
ParRDp
rog 
Unicons
or 
Speintm
on Extscie 
Netech
base Venture 
Active 
Margin 
1 2 0 1 1 0 0 4 6 5 2 2 4 8 35 
2 2 3 5 0 6 5 4 5 6 3 4 3 1 47 
3 3 5 5 6 7 4 4 1 1 4 3 3 2 48 
4 4 4 2 2 0 2 0 0 0 2 4 2 1 23 
5 2 1 0 4 0 1 1 1 1 1 0 1 1 14 
Active Margin 13 13 13 13 13 12 13 13 13 12 13 13 13 167 
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Row Profiles 
IMPORTAN MECHANIS 
  
Coreper
s 
Intsteeri
ng 
Techpro
fes 
Custinp
ut 
Indcons
ortia 
Standb
o 
Uniliais
on 
ParRDp
rog 
Unicons
or 
Speintm
on Extscie 
Netech
base Venture 
Active 
Margin 
1 .057 .000 .029 .029 .000 .000 .114 .171 .143 .057 .057 .114 .229 1.000 
2 .043 .064 .106 .000 .128 .106 .085 .106 .128 .064 .085 .064 .021 1.000 
3 .063 .104 .104 .125 .146 .083 .083 .021 .021 .083 .063 .063 .042 1.000 
4 .174 .174 .087 .087 .000 .087 .000 .000 .000 .087 .174 .087 .043 1.000 
5 .143 .071 .000 .286 .000 .071 .071 .071 .071 .071 .000 .071 .071 1.000 
Mass .078 .078 .078 .078 .078 .072 .078 .078 .078 .072 .078 .078 .078   
 
Column Profiles 
MECHANIS 
IMPORTAN 
Coreper
s 
Intsteeri
ng 
Techpro
fes 
Custinp
ut 
Indcons
ortia 
Standb
o 
Uniliais
on 
ParRDp
rog 
Unicons
or 
Speintm
on Extscie 
Netech
base Venture Mass 
1 .154 .000 .077 .077 .000 .000 .308 .462 .385 .167 .154 .308 .615 .210 
2 .154 .231 .385 .000 .462 .417 .308 .385 .462 .250 .308 .231 .077 .281 
3 .231 .385 .385 .462 .538 .333 .308 .077 .077 .333 .231 .231 .154 .287 
4 .308 .308 .154 .154 .000 .167 .000 .000 .000 .167 .308 .154 .077 .138 
5 .154 .077 .000 .308 .000 .083 .077 .077 .077 .083 .000 .077 .077 .084 
Active Margin 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000   
  
Summary 
Proportion of Inertia Confidence Singular Value
Correlation 
Dimension 
Singular 
Value Inertia Chi Square Sig. Accounted for Cumulative 
Standard 
Deviation 2 
1 .488 .238   .512 .512 .063 -.044
2 .365 .133   .286 .799 .062  
3 .265 .070   .151 .950   
4 .152 .023   .050 1.000   
Total   .465 77.608 .004(a) 1.000 1.000   
a  48 degrees of freedom 
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Overview Row Points(a) 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
IMPORTAN Mass 1 2 Inertia 1 2 1 2 Total 
1 .210 1.246 -.277 .167 .666 .044 .951 .035 .986
2 .281 .036 .779 .069 .001 .468 .003 .909 .912
3 .287 -.544 .087 .063 .174 .006 .658 .012 .670
4 .138 -.740 -.608 .095 .154 .139 .386 .195 .581
5 .084 -.157 -1.220 .071 .004 .342 .014 .642 .656
Active Total 1.000   .465 1.000 1.000    
a  Symmetrical normalization 
 Overview Column Points(a) 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
MECHANIS Mass 1 2 Inertia 1 2 1 2 Total 
Corepers .078 -.369 -.761 .027 .022 .124 .189 .600 .789
Intsteering .078 -.902 -.186 .036 .130 .007 .861 .027 .888
Techprofes .078 -.437 .598 .019 .030 .076 .387 .542 .930
Custinput .078 -.650 -1.234 .083 .067 .325 .193 .519 .712
Indconsortia .078 -.565 1.114 .060 .051 .265 .204 .591 .795
Standbo .072 -.620 .413 .021 .057 .034 .651 .216 .866
Uniliaison .078 .441 .239 .015 .031 .012 .504 .111 .615
ParRDprog .078 1.096 .231 .049 .192 .011 .926 .031 .957
Uniconsor .078 .906 .454 .043 .131 .044 .723 .136 .859
Speintmon .072 -.207 -.070 .002 .006 .001 .811 .070 .881
Extscie .078 -.308 .082 .025 .015 .001 .144 .008 .151
Netechbase .078 .288 -.200 .005 .013 .009 .588 .213 .800
Venture .078 1.264 -.653 .080 .255 .091 .761 .152 .913
Active Total 1.000   .465 1.000 1.000    
a  Symmetrical normalization 
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Row and Column Points
Symmetrical Normalization
Dimension 1
1.51.0.50.0-.5-1.0
D
i
m
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n
s
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o
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2
1.5
1.0
.5
0.0
-.5
-1.0
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MECHANIS
IMPORTAN
Venture
Netechbase
Extscie
Speintmon
Uniconsor
ParRDprogUniliaison
Standbo
Indconsortia
Custinput
Techprofes
Intsteering
Corepers
5
4
3
2
1
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Question 36 Technology acquisition channels 
 
 
Correspondence Table 
 
TECACQUI 
IMPORTAN 
Inhou
se MA 
Joinv
ent 
Licen
sing 
RDco
ntract 
Colla
RD 
Minori
ty Privla 
Intrap
re Embo Foul 
Edutr
ain 
Cons
ul 
Active 
Margin 
1 1 8 6 3 5 5 9 7 9 3 4 0 5 65
2 1 2 1 2 2 1 1 2 0 2 3 0 2 19
3 1 0 2 3 4 3 1 1 2 2 3 5 2 29
4 2 2 1 1 1 0 0 0 1 5 2 5 3 23
5 8 0 1 3 1 2 0 0 0 0 0 3 0 18
Active Margin 13 12 11 12 13 11 11 10 12 12 12 13 12 154
 
 
Row Profiles 
 
TECACQUI 
IMPORTAN 
Inhou
se MA 
Joinve
nt 
Licens
ing 
RDco
ntract 
Colla
RD 
Minori
ty Privla 
Intrapr
e Embo Foul 
Edutr
ain 
Consu
l 
Active 
Margi
n 
1 .015 .123 .092 .046 .077 .077 .138 .108 .138 .046 .062 .000 .077 1.000
2 .053 .105 .053 .105 .105 .053 .053 .105 .000 .105 .158 .000 .105 1.000
3 .034 .000 .069 .103 .138 .103 .034 .034 .069 .069 .103 .172 .069 1.000
4 .087 .087 .043 .043 .043 .000 .000 .000 .043 .217 .087 .217 .130 1.000
5 .444 .000 .056 .167 .056 .111 .000 .000 .000 .000 .000 .167 .000 1.000
Mass .084 .078 .071 .078 .084 .071 .071 .065 .078 .078 .078 .084 .078  
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Column Profiles 
 
TECACQUI 
IMPORTAN 
Inhou
se MA 
Joinve
nt 
Licens
ing 
RDco
ntract 
Colla
RD 
Minori
ty Privla 
Intrapr
e Embo Foul 
Edutr
ain 
Consu
l Mass 
1 .077 .667 .545 .250 .385 .455 .818 .700 .750 .250 .333 .000 .417 .422
2 .077 .167 .091 .167 .154 .091 .091 .200 .000 .167 .250 .000 .167 .123
3 .077 .000 .182 .250 .308 .273 .091 .100 .167 .167 .250 .385 .167 .188
4 .154 .167 .091 .083 .077 .000 .000 .000 .083 .417 .167 .385 .250 .149
5 .615 .000 .091 .250 .077 .182 .000 .000 .000 .000 .000 .231 .000 .117
Active Margin 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  
  
 
Summary 
 
Proportion of Inertia Confidence Singular Value
Correlation 
Dimension 
Singular 
Value Inertia Chi Square Sig. Accounted for Cumulative 
Standard 
Deviation 2 
1 .605 .366   .586 .586 .061 .195
2 .401 .160   .257 .844 .080  
3 .234 .055   .088 .932   
4 .206 .042   .068 1.000   
Total   .623 96.005 .000(a) 1.000 1.000   
a  48 degrees of freedom 
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Overview Row Points(a) 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
IMPORTAN Mass 1 2 Inertia 1 2 1 2 Total 
1 .422 .671 -.379 .144 .314 .151 .797 .169 .965
2 .123 .235 .149 .042 .011 .007 .098 .026 .125
3 .188 -.216 .389 .057 .015 .071 .094 .202 .296
4 .149 -.421 1.181 .114 .044 .520 .140 .730 .870
5 .117 -1.785 -.925 .266 .616 .250 .846 .151 .996
Active Total 1.000   .623 1.000 1.000    
a  Symmetrical normalization 
 
 Overview Column Points(a) 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
TECACQUI Mass 1 2 Inertia 1 2 1 2 Total 
Inhouse .084 -1.836 -.937 .210 .471 .185 .818 .141 .959
MA .078 .689 -.077 .036 .061 .001 .618 .005 .623
Joinvent .071 .244 -.248 .005 .007 .011 .490 .334 .824
Licensing .078 -.543 -.263 .022 .038 .013 .623 .097 .720
RDcontract .084 .096 .042 .011 .001 .000 .041 .005 .046
CollaRD .071 -.095 -.551 .017 .001 .054 .023 .520 .543
Minority .071 .911 -.652 .050 .098 .076 .720 .244 .964
Privla .065 .819 -.491 .035 .072 .039 .753 .179 .933
Intrapre .078 .715 -.302 .041 .066 .018 .586 .069 .656
Embo .078 -.007 1.217 .053 .000 .288 .000 .868 .868
Foul .078 .262 .512 .022 .009 .051 .144 .365 .509
Edutrain .084 -1.087 .975 .104 .165 .200 .580 .309 .889
Consul .078 .294 .567 .016 .011 .063 .258 .636 .894
Active Total 1.000   .623 1.000 1.000    
a  Symmetrical normalization 
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Row and Column Points
Symmetrical Normalization
Dimension 1
1.0.50.0-.5-1.0-1.5-2.0
D
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Question 38 Reasons to acquire technology externally 
 
 
Correspondence Table 
 
IMPORTAN REASON 
  Cost 
Redc
ost 
Shorp
rod 
Redti
me 
Rapc
han 
Short
cap 
Integ
multi 
Press
glob 
Focus
core 
Incap
RD 
Redri
sks 
Gaink
now 
Allore
s 
Unlin
no 
Suppl
tech 
Licen
other 
Furth
er 
Active 
Margi
n 
1 0 0 1 0 1 2 0 0 1 0 0 0 0 2 1 4 1 13 
2 2 0 1 2 0 3 1 2 1 1 2 0 0 1 3 4 1 24 
3 4 4 4 3 3 4 4 3 2 4 2 4 3 6 3 3 6 62 
4 1 4 3 4 6 2 3 1 5 3 5 6 7 2 2 0 3 57 
5 4 3 2 3 2 1 3 5 2 4 2 2 2 0 1 0 1 37 
Active Margin 11 11 11 12 12 12 11 11 11 12 11 12 12 11 10 11 12 193 
 
 
 
Row Profiles 
 
IMPORTAN REASON 
  Cost 
Redc
ost 
Shorp
rod 
Redti
me 
Rapc
han 
Short
cap 
Integ
multi 
Press
glob 
Focu
score 
Incap
RD 
Redri
sks 
Gaink
now 
Allore
s 
Unlin
no 
Suppl
tech 
Licen
other 
Furth
er 
Activ
e 
Margi
n 
1 .000 .000 .077 .000 .077 .154 .000 .000 .077 .000 .000 .000 .000 .154 .077 .308 .077 1.000 
2 .083 .000 .042 .083 .000 .125 .042 .083 .042 .042 .083 .000 .000 .042 .125 .167 .042 1.000 
3 .065 .065 .065 .048 .048 .065 .065 .048 .032 .065 .032 .065 .048 .097 .048 .048 .097 1.000 
4 .018 .070 .053 .070 .105 .035 .053 .018 .088 .053 .088 .105 .123 .035 .035 .000 .053 1.000 
5 .108 .081 .054 .081 .054 .027 .081 .135 .054 .108 .054 .054 .054 .000 .027 .000 .027 1.000 
Mass .057 .057 .057 .062 .062 .062 .057 .057 .057 .062 .057 .062 .062 .057 .052 .057 .062   
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Column Profiles 
 
IMPORTAN REASON 
  Cost 
Redc
ost 
Shorp
rod 
Redti
me 
Rapc
han 
Short
cap 
Integ
multi 
Press
glob 
Focu
score 
Incap
RD 
Redri
sks 
Gaink
now 
Allore
s 
Unlin
no 
Suppl
tech 
Licen
other 
Furth
er Mass 
1 .000 .000 .091 .000 .083 .167 .000 .000 .091 .000 .000 .000 .000 .182 .100 .364 .083 .067 
2 .182 .000 .091 .167 .000 .250 .091 .182 .091 .083 .182 .000 .000 .091 .300 .364 .083 .124 
3 .364 .364 .364 .250 .250 .333 .364 .273 .182 .333 .182 .333 .250 .545 .300 .273 .500 .321 
4 .091 .364 .273 .333 .500 .167 .273 .091 .455 .250 .455 .500 .583 .182 .200 .000 .250 .295 
5 .364 .273 .182 .250 .167 .083 .273 .455 .182 .333 .182 .167 .167 .000 .100 .000 .083 .192 
Active 
Margin 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000   
 
  
 
Summary 
 
Proportion of Inertia Confidence Singular Value
Correlation 
Dimension 
Singular 
Value Inertia Chi Square Sig. Accounted for Cumulative 
Standard 
Deviation 2 
1 .496 .246   .603 .603 .062 -.088
2 .320 .103   .252 .855 .064  
3 .209 .044   .107 .962   
4 .124 .015   .038 1.000   
Total   .407 78.601 .104(a) 1.000 1.000   
a  64 degrees of freedom 
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Overview Row Points(a) 
 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
IMPORTAN Mass 1 2 Inertia 1 2 1 2 Total 
1 .067 1.865 -.715 .133 .473 .107 .876 .083 .959
2 .124 .940 .656 .086 .222 .167 .630 .198 .828
3 .321 .084 -.034 .027 .005 .001 .042 .004 .046
4 .295 -.558 -.601 .088 .185 .333 .519 .389 .909
5 .192 -.547 .809 .073 .116 .391 .388 .548 .936
Active Total 1.000   .407 1.000 1.000    
a  Symmetrical normalization 
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Overview Column Points(a) 
 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
REASON Mass 1 2 Inertia 1 2 1 2 Total 
Cost .057 -.097 1.081 .023 .001 .208 .012 .947 .959
Redcost .057 -.648 -.032 .014 .048 .000 .842 .001 .844
Shorprod .057 .069 -.108 .001 .001 .002 .094 .149 .243
Redtime .062 -.292 .320 .007 .011 .020 .353 .274 .627
Rapchan .062 -.390 -.730 .018 .019 .103 .261 .590 .852
Shortcap .062 .878 .002 .024 .097 .000 .978 .000 .978
Integmulti .057 -.374 .324 .007 .016 .019 .587 .286 .873
Pressglob .057 -.213 1.320 .034 .005 .310 .037 .926 .963
Focuscore .057 -.167 -.430 .009 .003 .033 .084 .361 .445
IncapRD .062 -.435 .508 .012 .024 .050 .485 .428 .913
Redrisks .057 -.336 -.041 .014 .013 .000 .233 .002 .235
Gainknow .062 -.690 -.553 .021 .060 .059 .699 .290 .989
Allores .062 -.798 -.700 .031 .080 .095 .641 .319 .961
Unlinno .057 .745 -.619 .034 .064 .068 .462 .206 .668
Suppltech .052 .661 .236 .018 .046 .009 .636 .053 .689
Licenother .057 2.104 -.096 .129 .509 .002 .972 .001 .973
Further .062 .183 -.327 .012 .004 .021 .090 .185 .276
Active Total 1.000   .407 1.000 1.000    
a  Symmetrical normalization 
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Row and Column Points
Symmetrical Normalization
Dimension 1
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Question 44 Problems of acquiring technology externally 
 
Correspondence Table 
PROBLEMS 
IMPORTAN 
Transco
sts NIH Adapt Manag 
Shareri
sks Depend Restrict Adverse
Overpri
ced. 
Shortru
nben 
Active 
Margin 
1 1 4 1 0 3 0 3 1 1 2 16
2 0 3 0 0 2 1 1 3 1 1 12
3 2 3 5 3 2 2 2 4 3 4 30
4 4 2 5 7 4 4 1 2 5 3 37
5 5 0 2 2 1 5 4 1 1 1 22
Active Margin 12 12 13 12 12 12 11 11 11 11 117
 
Row Profiles 
PROBLEMS 
IMPORTAN 
Transco
sts NIH Adapt Manag 
Shareri
sks Depend Restrict Adverse 
Overpri
ced. 
Shortru
nben 
Active 
Margin 
1 .063 .250 .063 .000 .188 .000 .188 .063 .063 .125 1.000
2 .000 .250 .000 .000 .167 .083 .083 .250 .083 .083 1.000
3 .067 .100 .167 .100 .067 .067 .067 .133 .100 .133 1.000
4 .108 .054 .135 .189 .108 .108 .027 .054 .135 .081 1.000
5 .227 .000 .091 .091 .045 .227 .182 .045 .045 .045 1.000
Mass .103 .103 .111 .103 .103 .103 .094 .094 .094 .094  
 
Column Profiles 
PROBLEMS 
IMPORTAN 
Transco
sts NIH Adapt Manag 
Shareri
sks Depend Restrict Adverse
Overpri
ced. 
Shortru
nben Mass 
1 .083 .333 .077 .000 .250 .000 .273 .091 .091 .182 .137
2 .000 .250 .000 .000 .167 .083 .091 .273 .091 .091 .103
3 .167 .250 .385 .250 .167 .167 .182 .364 .273 .364 .256
4 .333 .167 .385 .583 .333 .333 .091 .182 .455 .273 .316
5 .417 .000 .154 .167 .083 .417 .364 .091 .091 .091 .188
Active Margin 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  
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 Summary 
 
Proportion of Inertia Confidence Singular Value
Correlation 
Dimension 
Singular 
Value Inertia Chi Square Sig. Accounted for Cumulative 
Standard 
Deviation 2 
1 .458 .210   .561 .561 .073 .030
2 .322 .104   .278 .839 .090  
3 .192 .037   .099 .938   
4 .152 .023   .062 1.000   
Total   .373 43.698 .177(a) 1.000 1.000   
a  36 degrees of freedom 
 
 
 Overview Row Points(a) 
 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
IMPORTAN Mass 1 2 Inertia 1 2 1 2 Total 
1 .137 .974 -.527 .089 .283 .118 .669 .138 .807
2 .103 1.180 -.154 .086 .312 .008 .764 .009 .773
3 .256 .113 .364 .027 .007 .105 .055 .399 .454
4 .316 -.398 .530 .059 .109 .276 .388 .485 .873
5 .188 -.838 -.920 .113 .288 .494 .535 .455 .990
Active Total 1.000   .373 1.000 1.000    
a  Symmetrical normalization 
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 Overview Column Points(a) 
 
Score in Dimension Contribution 
Of Point to Inertia of 
Dimension Of Dimension to Inertia of Point 
PROBLEMS Mass 1 2 Inertia 1 2 1 2 Total 
Transcosts .103 -.834 -.589 .044 .156 .111 .733 .258 .991
NIH .103 1.271 -.108 .077 .362 .004 .981 .005 .986
Adapt .111 -.357 .501 .024 .031 .087 .273 .379 .652
Manag .103 -.750 .766 .048 .126 .186 .551 .404 .955
Sharerisks .103 .561 .010 .023 .070 .000 .641 .000 .641
Depend .103 -.796 -.493 .046 .142 .077 .643 .174 .817
Restrict .094 .115 -1.173 .045 .003 .401 .013 .918 .931
Adverse .094 .662 .171 .042 .090 .008 .446 .021 .467
Overpriced. .094 -.066 .604 .012 .001 .106 .015 .915 .930
Shortrunben .094 .308 .259 .011 .019 .019 .370 .184 .554
Active Total 1.000   .373 1.000 1.000    
a  Symmetrical normalization 
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Row and Column Points
Symmetrical Normalization
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